Searching PAJ 



1/1 s<—i> 



DOCKET NO: U 015200-1 
SERIAL NO.: 10/849,497 

PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2001 -21 3044 

(43)Date of publication of application : 07.08.2001 



(51)Int.Cl. 




B41M 5/00 






B41J 2/01 




(21 Application number : 


: 2000-026183 


(71)Applicant : 


: KONICA CORP 


(22)Date of filing : 


03.02.2000 


(72)Inventor : 


KAGA MAKOTO 



(54) [MAGE FORMING METHOD FOR INK JET RECORDING MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image forming method for providing a coated layer 
after image recording on the surface of an ink jet recording material having a void layer, and 
more in dentail, also improving glossiness and image storage properties. 

SOLUTION: In the image forming method for the ink jet recording material, an image is formed 
by using an ink containing an ink solvent and a coloring material on the surface of the ink jet 
recording material with the void layer containing inorganic particles of the average particle 
diameter of 100 nm or less formed on a substrate, and then the void layer and an image forming 
surface are coated with a coated layer of the oxygen permeable rate of 1 (one) or less to the 
substrate. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image formation approach of the record ingredient for ink jets characterized by 
covering this opening layer and an image formation front face with the enveloping layer whose 
oxygen transmission ratio to a base material is less than one after carrying out image formation 
in the ink which contains an ink solvent and color material in the record material-list side for ink 
jets which has the opening layer in which a mean diameter contains a non-subtlety particle 
100nm or less on a base material. 

[Claim 2] The image formation approach of the record ingredient for ink jets according to claim 1 
that the coat liquid for forming this enveloping layer after the image formation using the ink 
containing an ink solvent and color material in the image formation approach which gives the 
enveloping layer which covers an opening layer and an image formation front face is 
characterized by being breathed out by the ink jet recording apparatus. 

[Claim 3] The image formation approach of the record ingredient for ink jets according to claim 1 
characterized by giving this enveloping layer by the hot printing method through a heat-resistant 
film after the image formation using the ink containing an ink solvent and color material in the 
image formation approach which gives the enveloping layer which covers an opening layer and an 
image formation front face. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image formation approach of the record 
ingredient for ink jets of having improved lightfastness, indoor tenebrescence nature, and gloss, 
in detail about the image formation approach of the record ingredient for ink jets (it is also only 
henceforth called a record ingredient) which gives an after [ image recording ] enveloping layer 
to the ink jet record material-list side which has an opening layer. 
[0002] 

[Description of the Prior Art] Although ink jet record makes the minute drop of ink fly by various 
working principles, is made to adhere to a record ingredient and performs image formation, such 
as an image and an alphabetic character, it has the advantage that a high speed, the low noise, 
multiple-color-izing, etc. are comparatively easy. 

[0003] Moreover, high-definition-izing for which the film photo of an ink jet print is pressed, and 
low-pricing of equipment are accelerating the spread further by technical progress in recent 
years. 

[0004] However, on the other hand, at the time of preservation of a record ingredient, an image 
recording part starts discoloration and tenebrescence by light or the atmospheric-air 
component, or has generating of the blot by contact in water, and the fault that in addition 
degradation of gloss arises, it is related with the amelioration technique, and many technical 
disclosure is made by until. 

[0005] The technique which gives an enveloping layer on the front face of a record object after 
image recording is indicated to the above-mentioned fault. For example, the technique in which 
the lightfastness of a record image is improved is indicated by giving the bright film which 
contains methacrylic acid methylester in JP,8-252985,A on a formation image. Moreover, it is 
indicated by the technique which carries out the laminating of the resin which specified light 
transmittance and thickness after image recording to JP,8-258372,A that gloss, a water resisting 
property, oilproof, etc. are improved. 

[0006] It is indicated by the technique which carries out hot printing of the overcoat resin layer 
which consists of thermoplastics after ink jet image recording to JP,8-174989,A that the 
homogeneity of gloss, a water resisting property, etc. are improved. Moreover, it is shown to 
JP.8-1 18784,A by by giving the protection enveloping layer by grant and UV irradiation of 
ultraviolet-rays hardening resin after ink jet record that lightfastness is improved. 
[0007] It is known by giving an enveloping layer to the front face after the above ink jet image 
formation that lightfastness, gloss, etc. will be improvable. On the other hand, the so-called 
indoor tenebrescence which starts strange tenebrescence poses a problem by leaving an ink jet 
record image in the interior of a room after a print. When an enveloping layer was only given as a 
result of examination of this invention person, it became clear for coexistence of lightfastness, 
indoor tenebrescence and the so-called image robustness, and gloss to be difficult with the 
conventional technique. 
[0008] 

[Problem(s) to be Solved by the Invention] After carrying out image recording of the object of 
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this invention to an ink jet record ingredient, it is by giving an enveloping layer to offer the image 
formation approach of the record ingredient for ink jets which enables amelioration of 
lightfastness, indoor tenebrescence nature, and gloss. 
[0009] 

[Means for Solving the Problem] The above-mentioned object of this invention was attained by 
the following configurations. 

[0010] 1. Image formation approach of record ingredient for ink jets characterized by covering 
this opening layer and image formation front face with enveloping layer whose oxygen 
transmission ratio to base material is less than one after carrying out image formation in ink 
which contains ink solvent and color material in record materiaHist side for ink jets which has 
opening layer in which mean diameter contains non-subtlety particle 100nm or less on base 
material. 

[001 1] 2. Image formation approach of record ingredient for ink jets given [ said ] in 1 term that 
coat liquid for forming this enveloping layer after image formation using ink containing ink solvent 
and color material in image formation approach which gives enveloping layer which covers 
opening layer and image formation front face is characterized by being breathed out by ink jet 
recording apparatus. 

[0012] 3. Image formation approach of record ingredient for ink jets given [ said ] in 1 term 
characterized by giving this enveloping layer by hot printing method through heat-resistant film 
after image formation using ink containing ink solvent and color material in image formation 
approach which gives enveloping layer which covers opening layer and image formation front 
face. 

[0013] Although the effect by the oxygen of a formation image is reduced and surely indoor 
tenebrescence nature etc. is improved by usually making the oxygen permeability of an 
enveloping layer low as a result of this invention person's repeating examination about 
amelioration of the image shelf life of the record ingredient for ink jets Sufficient effectiveness 
was not accepted to the lightfastness which is a factor with important image shelf life only by 
controlling the oxygen permeability of an enveloping layer, but it became clear that there was an 
enveloping layer configuration compound which deteriorates rather. Then, this invention person 
newly found out that relation with the oxygen permeability of the base material which the object 
is not attained only by controlling oxygen permeability, but is used by the enveloping layer 
independent was very important, as a result of inquiring wholeheartedly to the above-mentioned 
technical problem. That is, a new technique compatible in lightfastness and indoor tenebrescence 
nature for the first time was resulted in a header and this invention by setting an oxygen 
permeability ratio less than to one to a base material. 

[0014] Hereafter, this invention is explained to a detail. It is required for the ink jet record 
ingredient concerning this invention to form the opening layer which has ink maintenance ability, 
and this opening layer is mainly formed of the flocculation of a hydrophilic binder and a non- 
subtlety particle. 

[0015] Conventionally, various the approaches of forming an opening into a coat are learned. For 
example, the uniform coating liquid containing two or more sorts of polymers is applied on a base 
material. How to make carry out phase separation of these polymers mutually in a desiccation 
process, and form an opening, The coating liquid containing a solid-state particle and a 
hydrophilic property, or a hydrophobic binder is applied on a base material. How to immerse in 
the liquid containing water or a suitable organic solvent in an ink jet record form, make dissolve a 
solid-state particle, and produce an opening after desiccation, After applying the coating liquid 
containing the compound which has the property which foams at the time of coat formation, The 
approach of making this compound foam in a desiccation process, and forming an opening into a 
coat and the coating liquid containing a porosity solid-state particle and a hydrophilic binder are 
applied on a base material. How to form an opening between the inside of a porosity particle, or a 
particle, the solid-state particle which has the volume more than equivalent weight (preferably 
1.0 or more times) in general to a hydrophilic binder — and — or, although the approach of 
applying the coating liquid containing a particle oil droplet and a hydrophilic binder on a base 
material, and producing an opening between solid-state particles etc. is learned In this invention, 
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it is the description to be formed when mean particle diameter makes an opening layer contain 
various inorganic solid-state particles 100nm or less. 

[0016] As a non-subtlety particle used for the above-mentioned object, white inorganic 
pigments, such as precipitated calcium carbonate, whiting, a magnesium carbonate, a kaolin, clay, 
talc, a calcium sulfate, a barium sulfate, a titanium dioxide, a zinc oxide, zinc hydroxide, zinc 
sulfide, zinc carbonate, a hydrotalcite, aluminum silicate, the diatom earth, a calcium silicate, a 
magnesium silicate, synthetic amorphous silica, colloidal silica, an alumina, a colloidal alumina, 
pseudo-boehmite, an aluminum hydroxide, a lithopone, a zeolite, and a magnesium hydroxide, etc. 
can be mentioned, for example 

[0017] The mean particle diameter of a non-subtlety particle observes the particle which 
appeared in the cross section and front face of the particle itself or an opening layer with an 
electron microscope, and is called for as the arithmetic average value (individual number 
average) in quest of the particle size of the particle of 1000 arbitration. The particle size of the 
particle of each [ here ] is expressed with the diameter when assuming a circle equal to the 
projected area. 

[0018] Considering viewpoints, such as manufacture by the high image formation, the clear image 
recording, and the low cost of concentration, it is desirable to use the solid-state particle 
chosen from a silica and an alumina, or hydrated alumina as a solid-state particle. 
[0019] Although the silica compounded as a silica by the silica, the colloidal silica, or the 
gaseous-phase method compounded with the usual wet method is used preferably As a particle 
silica especially used preferably in this invention The particle silica compounded by colloidal silica 
or the gaseous-phase method is desirable. Since big and rough floe is hard to be formed when it 
adds to the cationic polymer high voidage is not only obtained, but used in order to fix a color, 
the particle silica compounded by the gaseous-phase method especially is desirable. Moreover, 
an alumina or hydrated alumina may be crystallinity, may be amorphous, and can use the thing of 
the configuration of arbitration, such as an infinite form particle, a spherical particle, and a 
needlelike particle. As for the particle of this invention, it is desirable that it is in the condition 
that particle dispersion liquid before mixing with a cationic polymer were distributed to the 
primary particle. 

[0020] In order to acquire the effectiveness of this invention, as for the non-subtlety particle on 
a base material, it is desirable that the particle size is 100nm or less. For example, in the case of 
the above-mentioned gaseous-phase method particle silica, the mean particle diameter (particle 
size in the dispersion-liquid condition before painting) of the primary particle of the non-subtlety 
particle distributed in the state of the primary particle has a desirable thing 100nm or less, and 
4-50nm is 4-20nm most preferably. 

[0021] As a silica compounded by the gaseous-phase method used most preferably the mean 
particle diameter of a primary particle is 4-20nm, Aerosil of Japanese Aerosil is marketed, for 
example. This gaseous-phase method particle silica can be underwater distributed to a primary 
particle comparatively easily by carrying out attraction distribution easily by the jet stream 
inductor mixer for example, by Mitamura Riken Industries etc. 

[0022] Although the cationic polymer used in order to improve the water resisting property of 
the image obtained is [ that there is especially no definition ] usable, the mass average molecular 
weight of especially a desirable thing is the thing of 2000-100,000. 

[0023] A cationic polymer is a polymer which has a quarternary-ammonium-salt radical 
preferably, and is a copolymer with 1 or 2 or more monomers which the homopolymer of the 
monomer which has a quarternary-ammonium-salt radical preferably especially, or others may 
copolymerize. 

[0024] Particle dispersion liquid and a cationic polymer water solution are mixed, and a hardening 
agent is added before distributing. 

[0025] A thing well-known as a hardening agent can be used, and it is the compound which 
promotes the reaction of different radicals which a hydrophilic binder, the compound which has 
the radical which can react, or a hydrophilic binder generally has, and according to the class of 
hydrophilic binder, it chooses suitably and is used, as the example of a hardening agent — for 
example, an epoxy system hardening agent (digtycidyl ethyl ether — ) Ethylene glycol diglycidyl 
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ether, 1,4-butanediol diglycidyl ether, A 1, 6-diglycidyl cyclohexane, N, and N-diglycidyl-4- 
glycidyloxy aniline, Sorbitol polyglycidyl ether, glycerol polyglycidyl ether, etc., An aldehyde 
system hardening agent, an activity halogens (formaldehyde, glyoxal, etc.) system hardening 
agent (2, 4-dichloro-4-hydroxy - 1, 3, 5, -s-triazine, etc.), Although an activity vinyl system 
compound, way acids (1, 3, 5-tris acryloyl-hexahydro-s-triazine, bisvinyl-sulfonyl methylether, 
etc.) and the salt of those, way sand, aluminum alum, etc. are mentioned, a boric acid or its salt 
is the most desirable. 

[0026] As for the total amount (void volume) of an opening, in an opening layer, it is desirable 
that it is 20ml or more per two 1m of record forms. Although ink absorptivity is good when void 
volume is less than two 20 ml/m, and there are few amounts of ink at the time of printing, if the 
amount of ink increases, ink is not absorbed thoroughly, but image quality will be reduced or it 
will be easy to produce problems, such as producing drying delay. 

[0027] Although especially the upper limit of void volume is not restricted, it is required to set 
thickness of an opening layer to 50 micrometers or less in general, in order not to worsen the 
physical property of coats, such as a crack, and it is difficult to make void volume into two or 
more 40 ml/m, considering this point. 

[0028] Setting to this invention, void volume is J.TAPPL Paper pulp test method It is expressed 
with the amount of liquid transition in absorption time amount 2 seconds (ml/m2) when it 
measures by the approach indicated by the liquid absorptivity test method (Bristow law) of No.51 
-87 paper and the paper board. In addition, in order to make distinction of a measuring-plane 
product easy, less than 2% of water soluble dye may be made to contain by the above-mentioned 
measuring method, although pure water (ion exchange water) is used for measurement. 
[0029] In an opening layer, the void volume to solid content capacity is called voidage. In this 
invention, it is desirable at the point that making voidage especially into 200% or more 1 50% or 
more does not thicken thickness superfluously, and it can form an opening efficiently. Although 
the upper limit of voidage generally receives constraint from the reinforcement and film 
formation nature of a coat, it is desirable that it is usually less than 400%. 

[0030] In order for using suitably paper base materials, such as the base material used for an ink 
jet record form from the former, for example, a regular paper, art paper, coat paper, and a cast- 
coated paper, a plastic base material (transparence base material), the paper base material that 
covered both sides with polyolefine, the compound base material which stuck these as a base 
material concerning this invention to obtain a clear image by higher concentration, it is desirable 
to use the hydrophobic base material with which liquid ink does not permeate into a base 
material. 

[0031] The thing of a property which bears the radiant heat when the film which consists of 
ingredients, such as polyester system resin, diacetate system resin, triacetate system resin, 
acrylic resin, polycarbonate system resin, polyvinyl chloride system resin, polyimide system resin, 
cellophane, and celluloid, being mentioned as a transparence base material, for example, and 
being used as an OHP especially is desirable, and especially polyethylene terephthalate is 
desirable. As thickness of such a transparent base material, about 10-200 micrometers is 
desirable. It is desirable from an adhesive viewpoint of an opening layer, a backing layer, and a 
base material to prepare a well-known under-coating layer in an opening layer [ of a 
transparence base material ] and backing layer side. 

[0032] Moreover, the so-called White pet which comes to add white pigments to the resin coat 
paper (the so-called RC paper) which has the polyolefm resin enveloping layer which added white 
pigments etc. at least to one side of a base paper as a base material used when there is no 
transparent need, for example, and polyethylene terephthalate is desirable. 

[0033] It is desirable to perform corona discharge treatment, undercoating processing, etc. to a 
base material in advance of spreading of an opening layer for the object, such as to enlarge bond 
strength of the above-mentioned base material and an opening layer. Furthermore, the record 
form of this invention does not necessarily need to be coloriessness, and may be a colored 
record form. 

[0034] In photograph image quality, near and especially since the image of high quality is 
moreover obtained by low cost, as for a record image, it is desirable to use the paper base 
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material which laminated both sides of a stencil base material with polyethylene in the ink jet 
record form of this invention. The paper base material laminated with such polyethylene is 
explained below. 

[0035] The stencil used for a paper base material uses wood pulp as the main raw material, and, 
in addition to wood pulp, paper making is carried out using synthetic fibers, such as synthetic 
pulps, such as polypropylene, or nylon, and polyester, if needed. Although both LBKP, LBSP, 
NBKP, NBSP LDP and NDP LUKP and NUKP can be used as wood pulp, it is desirable to use 
more many [ for a staple fiber ] LBKP, NBSP(s), LBSP(s), and NDP(s) and LDP(s). However, it 
reaches LBSP or below 70 mass % of the ratio of LDP is desirable more than 10 mass %. 
[0036] The pulp which chemical pulp with few impurities (sulfate pulp and sulfite pulp) was 
preferably used for the above-mentioned pulp, and performed bleaching processing, and raised 
the whiteness degree is also useful. 

[0037] In a stencil, flexible-ized agents, such as moisture hold-back agents, such as paper 
reinforcing agents, such as white pigments, such as sizing compounds, such as a higher fatty 
acid and an alkyl ketene dimer, a calcium carbonate, talc, and titanium oxide, starch, 
polyacrylamide, and polyvinyl alcohol, a fluorescent brightener, and polyethylene glycols, a 
dispersant, and the 4th class ammonium, etc. can be added suitably. 

[0038] The freshness of the pulp used for paper making has desirable 200-500ml by convention 
of CSF, and 30 thru/or 70% have the desirable sum of mass % of the 24-mesh residue and mass 
% of the 42-mesh residue as which the fiber length after beating is specified to JIS-P -8207. In 
addition, as for mass % of the four-mesh residue, it is desirable that it is below 20 mass %. 
[0039] The basis weight of a stencil has 30 thru/or desirable 250g, and 50 thru/or especially its 
200g are desirable. The thickness of a stencil has 40 thru/or desirable 250 micrometers. 
[0040] After a paper-making phase or paper making, calender processing of the stencil can be 
carried out and it can also give the Takahira slippage. A stencil consistency has 0.7 thru/or 
common 1.2 g/m2 (JIS-P -8118). Furthermore, stencil stiffness has 20 thru/or desirable 200g on 
the conditions specified to JIS-P -8143. 

[0041] A surface sizing compound may be applied to a stencil front face, and the same sizing 
compound as the size which can be added among said stencil as a surface sizing compound can 
be used for it. 

[0042] When measured by the hot water extraction method specified by JIS-P -81 13, as for pH 
of a stencil, it is desirable that it is 5-9. 

[0043] Although the polyethylene which covers a stencil front face and a rear face is mainly the 
polyethylene (LDPE) of a low consistency, and/or polyethylene (HDPE) of high density, a part of 
other LLDPE(s), polypropylene, etc. can be used for it. 

[0044] As for especially the polyethylene layer by the side of an opening layer, what added the 
titanium oxide of a rutile or an anatase mold in polyethylene as widely performed by the 
photographic paper for photographs, and improved opacity and a whiteness degree is desirable, a 
titanium oxide content — polyethylene — receiving — usually — three to 20 mass % — it is 
four to 1 3 mass % preferably. 

[0045] polyethylene coat paper can also use the object in which a mat side which performs the 
so-called mold attachment processing and is acquired with the usual photographic printing paper, 
and the silky surface were formed, by this invention, in case melting push appearance also of 
also using as glossy paper is carried out and it coats polyethylene on a stencil front face. 
[0046] After preparing an opening layer and a back layer, the amount of the polyethylene used of 
the front flesh side of a stencil is damp and range whose 20-40-micrometer and back layer side 
the polyethylene layer by the side of an opening layer is usually 10-30 micrometers, although it 
is chosen so that the curl under highly humid may be optimized. 

[0047] Furthermore, it is desirable that the coat paper base material has the following properties 
with the above-mentioned polyethylene. 

[0048] Lengthwise Direction by Reinforcement Specified by : JIS-P -8113 in Hauling Strength 1. 
2-30Kg, A lengthwise direction 2. tear reinforcement with desirable longitudinal directions being 1 
thru/or 20kg by the convention approach by JIS-P -8116 10-200g, 3. compressibility 
>=98.1MPa4. surface Beck smoothness with 20 thru/or desirable longitudinal direction 200g : on 
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the conditions specified to JIS-P —81 1 9, although 20 seconds or more are desirable as a glossy 
surface 5. surface roughness which may be less than [ this ] in the so-called mold attachment 
article : the surface roughness specified to JIS-B -0601 When it measures by the approach 
specified to JIS-P -8138, 6. opacity with desirable the maximum height being 10 micrometers or 
less per criteria die length of 2.5mm : 80% or more, L* as which 85 - 98% is especially specified 
by :JIS-Z -8729 in desirable 7. whiteness, a*, b* L*=80-95, a*=-3-+5, 8. surface glossiness with 
desirable it being b*=-6-+2 : As opposed to inside paper usually Water content of the paper in 
10. with the desirable base material whenever [ Clerks upright / the conveyance direction 
of :record form / whose ] is 2/100 50-300cm whenever it is [ desirable 9. Clerks ] upright that 
the 60-degree specular gloss specified to JIS-Z -8741 is 10 - 95% : Two to 10 mass %, The 
approach of applying various kinds of hydrophilic layers prepared suitably if needed [, such as an 
opening layer, an under-coating layer, etc. of a record ingredient of 2 - 6 mass % this invention, ] 
preferably on a base material can be suitably chosen from a well-known approach, and can be 
performed. A desirable approach paints the coating liquid which constitutes each class on a base 
material, dries and is acquired. In this case, simultaneous spreading which can also apply more 
than two-layer simultaneously and substitutes all hydrophilic binder layers for one spreading 
especially is desirable. 

[0049] As a spreading method, the extrusion coat method which uses a hopper the roll coating 
method, a rod bar coating method, the air-knife-coating method, a spray coating method, the 
curtain method of application, or given in a U.S. Pat. No. 2,681,294 official report is used 
preferably. 

[0050] In invention concerning claim 1, it is the description that the ratio of the oxygen 
permeability of the enveloping layer to a base material is less than one, they are 0.8-0.001 
preferably, and are 0.5-0.001 especially preferably. However, the class of compound applicable 
[ with selection of a base material ] to an enveloping layer will receive constraint inevitably. 
[0051] With the oxygen permeability in this invention ANSI 0 [ American National ] Standards 
Institute/ASTM It is the value measured by the approach indicated by D- 1434 law (Standard 
Test Methods for GAS TRANSMISSION RATE OF PLASTIC FILM AND SHEETING). 
Furthermore, it isolates with the base material sheet which examines between two ** which 
enclosed oxygen gas (23 degrees C / 0% of relative humidity) according to Method of the above- 
mentioned specification in detail, and oxygen pressure of the same room is made into high 
voltage and low voltage, and it acts as the monitor of the transmission rate of gas by the allobar, 
and is measured. The sample examined needs to be put before a trial for at least 40 hours on the 
bottom of 23**2 degrees C and the environment of 50**5% of relative humidity. 
[0052] As the grant approach of an enveloping layer, the approach of giving by the bar coating 
machine, the roll coater, the applicator, a spinner, etc. is mentioned. In invention concerning 
claim 2, it is the description to carry out using an ink jet recording device as the grant approach 
of an enveloping layer. Moreover, in invention concerning claim 3, it is the description to use the 
approach of carrying out superposition heating of the painting side of the heat-resistant film 
which painted the overcoat layer with a recording surface, exfoliating a heat-resistant film, and 
giving an imprint overcoat layer. 

[0053] Moreover, after enveloping layer grant, energy, such as heat, a wind, UV light, microwave, 
and infrared radiation, can be given to an enveloping layer front face if needed in order to 
promote desiccation and membrane formation. 

[0054] Thermoplastics or thermofusion nature resin is mentioned as resin which forms an 
enveloping layer by heating membrane formation. For example, polyethylene, polypropylene, 
polyvinyl alcohol, a polyvinyl chloride, a polyvinylidene chloride, polyvinyl acetate, polyethylene 
oxide, polyethylene terephthalate, ethylene / vinyl chloride copolymer, cumarone resin, ketone 
resin, butadiene resins, etc. are mentioned. 

[0055] What hardens by UV irradiation and forms a transparent resin layer substantially as resin 
which forms an enveloping layer by optical exposure is desirable, for example, can form with the 
constituent which uses the prepolymer and polymerization initiator of ultraviolet-rays 
hardenability as a principal component As a prepolymer of ultraviolet-rays hardenability, the 
prepolymer containing two or more epoxy groups can be mentioned to 1 intramolecular. As such 
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a prepolymer, the hydrogenation compounds, the urethane poly epoxy compound, and epoxidation 
polybutadienes of alicyclic poly epoxide, the poly glycidyl ester of many bases, the Pori 
glycidylethers of polyhydric alcohol, the Pori glycidyl ethers of polyoxy alkylene glycol, the Pori 
glycidylethers of aromatic series polyol, and the Pori glycidylethers of aromatic series polyol are 
mentioned, for example. These prepolymers can also use the kind independently, and can also 
mix and use the two or more sorts. 

[0056] As for the content of the prepolymer which has two or more epoxy groups in ultraviolet- 
rays hardenability coating liquid in 1 intramolecular, it is desirable that it is more than 70 mass %. 
As an ultraviolet-rays hardenability compound, epoxy system resin and the compound of radical 
polymerization nature, for example, monofunctional nature, and a polyfunctional acrylate 
compound can be mentioned in addition to said prepolymer. As said polymerization initiator, a 
cationic initiator is desirable and can specifically mention an aromatic series onium salt, as this 
aromatic series onium salt — the [ periodic-table ] — the salt (for example, hexa 
fluorophosphoric acid triphenyl phenacyl phosphonium etc.) of Va group element, for example, 
phosphonium salt, — the — the salt (for example, tetrafluoro way acid triphenylsulfonium — ) of 
a Via group element, for example, sulfonium salt Hexa fluorophosphoric acid triphenylsulfonium, 
hexa fluorophosphoric acid tris (4-thio methoxypheny), the [, such as sulfonium and HEKISHISA 
fluoro antimonic acid triphenylsulfonium, ] — it can mention, the salts, for example, the iodonium 
salt, of a Villa group element (for example, chlorination diphenyliodonium etc.). 
[0057] The content of the ultraviolet-rays hardenability coating liquid of a cationic initiator has 
desirable 3-20 mass %, and its 5 - 12 mass % is especially desirable. It becomes [ a cure rate ] 
extremely slow and is not desirable when the content of a cationic initiator does not exceed 1 
mass % of a coating agent, and ultraviolet rays are irradiated. Megafac of FO-430 marketed from 
FO-171 marketed from a surfactant still like oil (especially silicon oil) and a silicone-alkylene 
oxide copolymer, silicon oil content epoxide, and 3M company and 3M company and Dainippon 
Ink, Inc. and a fluorocarbon surfactant like F-141 may be made to contain in ultraviolet-rays 
hardenability coating liquid. 

[0058] In this ultraviolet-rays hardenability coating liquid, mono-epoxide, such as vinyl 
monomers, such as styrene, PARAME chill styrene, methacrylic ester, and acrylic ester, a 
cellulose type and thermoplastic polyester, phenyl glycidyl ether, silicon content mono-epoxide, 
and butyl glycidyl ether, etc. may contain further in extent which does not check effectiveness. 
[0059] In this ultraviolet-rays hardenability coating liquid, as inerts, moreover, for example, talc, 
A calcium carbonate, an alumina, a silica, a mica, a barium sulfate, a magnesium carbonate, 
Bulking agents, such as glass, a color, a pigment, a thickener, a plasticizer, a stabilizer, a leveling 
agent, A coupling agent, a tackifier, a silicon radical content activator, a fluorocarbon radical 
content surface active agent, etc. are damp, and it aims at an improver, other various additives, 
and improving the fluidity under spreading of ultraviolet-rays hardenability coating liquid further. 
Said cationic polymerization agent and little solvents, such as an acetone which hardly reacts, a 
methyl ethyl ketone, and methyl chloride, may be made to contain. 

[0060] In invention concerning claim 2, it is the description to use an approach to carry out the 
regurgitation of the coat liquid, using an ink jet recording device as the grant approach of an 
enveloping layer. If it assumes incorporating a coating-machine unit in addition to a recording 
device especially for grant of an enveloping layer, enlargement of equipment will be caused and it 
will become a means effective in miniaturization of equipment When the regurgitation from the 
head for ink jets is assumed, water-soluble photo-curing resin is effective from a viewpoint of 
compatibility with ink, and the dischargeability from a head. As water-soluble photo-curing resin, 
the various compounds of a polyhydric-alcohol system, a polyester system, and a polyurethane 
system can be used. 

[0061] Although UV irradiation is needed for hardening of the above-mentioned hardening resin, 
when calling it ultraviolet rays here, this means it not only means the light of an ultraviolet-rays 
region, but that the beam of light containing the light of an ultraviolet-rays region is included. 
Therefore, the exposure of sunrays, the exposure of a low pressure mercury lamp, the exposure 
of a high voltage LGT, the exposure of an ultrahigh pressure mercury lamp, the exposure of a 
carbon arc lamp, the exposure by the metal halide lamp, the exposure of a xenon lamp, etc. can 
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be mentioned as an exposure of ultraviolet rays. 

[0062] As an ambient atmosphere when irradiating ultraviolet rays, inert gas ambient 
atmospheres, such as air, nitrogen gas, and carbon dioxide gas, are desirable. As irradiation time 
of ultraviolet rays, although it is different with the class of exposure light source of an 
ultraviolet-rays field, it is usually 3 seconds - 2 minutes preferably for 0.5 seconds to 5 minutes. 
Usually, when irradiation time is short, the large-scale light source is needed, and when 
irradiation time is long, the light source with small exposure reinforcement can also be used. But 
in the light source with small exposure reinforcement, hardening reaction time also becomes 
large, and it is not advantageous on a production process. 

[0063] In addition, on the occasion of hardening, if the spreading film is heated the time of the 
exposure of ultraviolet rays, or before and after an exposure, compaction of the setting time can 
be aimed at When carrying out such heating, heating temperature has desirable 30-80 degrees 
C. 1 minute - 120 minutes of heating time are desirable before UV irradiation. 
[0064] Although it is the description to use the approach which it is breathed out with an ink jet 
recording device, and is given to a record material-list side as an approach of giving the 
enveloping layer which covers an after [ image formation ] opening layer and an image front face 
into a record ingredient in invention concerning claim 2 The coat liquid in that case is the object 
which wettability on the front face of a medium is made [ object ] good like usual ink, or 
stabilizes the regurgitation from an ink jet nozzle, and it is desirable in 25 degrees C 250- 
500microN/cm and to have the surface tension of the range of 280-400microN/cm preferably. 
Moreover, as viscosity, 2 - 10cp is 2.5 - 8cp desirable still more preferably in 25 degrees C. 
[0065] A method on demand or a KONTIYUASU method is also available for the ink jet head 
used by the ink jet record approach of this invention, moreover — as a regurgitation method — 
a ******-machine change method (for example, a single mold cavity mold — ) A double mold 
cavity mold, a vendor mold, a piston mold, a share mode type, Although electricH:hermal- 
conversion methods (for example, a thermal ink jet mold, a bubble jet mold), such as a shared 
Wall mold, electrostatic attraction methods (for example, an electric-field control mold, a slit jet 
mold, etc.), discharge methods (for example, spark jet mold etc.), etc. can be held as a concrete 
example Which regurgitation method may be used. 

[0066] Coat liquid needs to give a record material-list side to homogeneity, does not need todare 
form an enveloping layer into a small drop, and should just be below a 100pico liter as a drop 
capacity. 

[0067] Carrying out hot printing of the enveloping layer to the image recording front face 
concerning claim 3, and giving it to it through a heat-resistant film, as an approach of giving an 
enveloping layer, is mentioned. The compound mentioned in order to form an enveloping layer 
and to form the aforementioned enveloping layer as resin can be used. 

[0068] Considering the scratch-proof nature and a feeling of gloss on the front face of an image, 
as thickness of an imprint enveloping layer, about 3-10 micrometers is desirable. 
[0069] Moreover, in order to give an imprint enveloping layer, it is desirable to use the coat 
imprint sheet which applied the coat resin layer to the heat-resistant film. As for a heat- 
resistant film, it is desirable that it is the sheet which has the thermal resistance of temperature 
[ at least ] higher than the softening temperature of overcoat resin, and its metallic foils, such as 
a polyethylene terephthalate film, a polyamide film, a polyimide film, a polypropylene film, the poly 
methyl pentene film, and aluminum, are specifically desirable. Moreover, the thickness of a heat- 
resistant film has desirable 5-50 micrometers, when imprint adhesion and thermal conductivity 
are taken into consideration. 

[0070] As long as the ink for ink jet record for the image formation concerning this invention 
generally has fitness in ink jet record, any of a color or a pigment are sufficient as it. 
[0071] As a color, water-soluble direct dye, acid dye, reactive dye, basic dye, etc. are mentioned, 
and independent or two or more kinds may be used together for these. These colors are used 
dissolving into the solvent used according to a request choosing suitably. Although a typical 
color is listed to below, this invention is not limited to these. 

[0072] <Direct dye> C.L direct yellow : 1, 4, 8, 1 1, 12, 24, 26, 27, 28, 33, 39, 44, 50, 58, 85, 86, 
100, 110, 120, 132, 142, 144C.L direct red : 1, 2, 4, 9, 1 1, 13, 17, 20, 23, 24, 28, 31, 33, 37, 39, 44, 



http://www4.ipdl.jpo.gojp/cgi-bin/tran_web_cgi_ejje 



04/06/16 



9/17 s<—V 



47, 48, 51, 62, 63, 75, 79, 80, 81, 83, 89, 90, 94, 95, 99,220,224,227,243C.L direct blue : 1, 2, 6, 8, 
15, 22, 25, 71, 76, 78, 80, 86, 87, 90, 98, 106, 108, 120, 123, 163, 165, 192, 193, 194, 195, 196, 199, 
200, 201, 202, 203, 207, 236, 237C.L direct black : 2, 3, 7, 17, 19, 22, 32, 38, 51, 56, 62, 71, 74, 75, 
77, 105, 108, 112, 117, 154 <acid-dye> CI. acid yellow : 2, 3, 7, 17, 19, 23, 25, 29, 38, 42, 49, 59, 
61, 72, 99C.I. acid Orange : 56, 64C.L acid red : 1, 8, 14, 18, 26, 32, 37, 42, 52, 57, 72, 74, 80, 87, 
115, 119, 131, 133, 134, 143, 154, 186, 249, 254, 256C.I. acid violet : 11, 34, 75C.L acid blue : 1, 7, 
9, 29, 87, 126, 138, 171, 175, 183, 234, 236, and 249C.L — acid — Green:9, 12, 19 and 27, and 
41C.L — acid — black:1, and 2, 7, 24, 26, 48, 52, 58, 60, 94, 107, 109 and 1 10 — 1 19, 131, 155 
<reactive dye> C.L reactive yellow:1, 2, 3, 13, 14, 15, 17, 37, 42, 76, 95 and 168, 175C.I. reactive 
red : 2, 6, 11, 21, 22, 23, 24, 33, 45, 1 1 1, 1 12, 1 14, 180, 218, 226, 228, 235C.L reactive blue:7, 14, 
15, 18, 19, 21, 25, 38, 49, 72, 77, 176, 203, 220 and 230, 235C.L reactive Orange : 5, 12, 13, 35, 
95C.L reactive Brown : 7, 11, 33, 37, 46C.L reactive Green : 8, 19C.L reactive violet : 2, 4, 6, 8, 21, 
22, 25C.I. reactive black:5, 8 and 31, 39 <basic-dye> C.L BASIC yellow:11, 14 and 21, 32C.I. 
BASIC red : 1, 2, 9, 12, 13C.L BASIC violet : 3, 7, 14C.I. BASIC blue: If it considers as the color 
which can be used for the ink of 3, 9, 24, and 25 this invention, the azo dye used for a chelate 
color and the so-called silver dye bleach process sensitive material (for example, Ciba-Geigy 
tiba chromium) can be mentioned. It can refer to the publication of the British patent No. 
1,077,484, concerning a chelate color. About silver dye bleach process sensitive-material azo 
dye, it can refer to the publication of the British patent No. 1,039,458, 1,004,957, 1,077,628, and 
U.S. Pat No. 2,612,448, for example. 

[0073] As for the content of the water soluble dye used for the record ingredient of this 
invention, it is desirable that it is one to 10 mass % to all ink mass. 

[0074] As a water-soluble organic solvent which can be used for the ink of this invention the 
alkyl alcohols (for example, methyl alcohol and ethyl alcohol — ) of carbon numbers 1-4 N-propyl 
alcohol, isopropyl alcohol, n-butyl alcohol, sec-butyl alcohol, tert-butyl alcohol, isobutyl alcohol, 
etc., Amides (for example, dimethylformamide, dimethylacetamide, etc.) A ketone or keto alcohol 
(for example, an acetone, diacetone alcohol, etc.) ether (for example, a tetrahydrofuran, dioxane, 
etc.) and polyalkylene glycols (for example, a polyethylene glycol — ) the alkylene glycol (for 
example, ethylene glycol — ) in which an alkylene group contains 2-6 carbon atoms, such as a 
polypropylene glycol Propylene glycol, a butylene glycol, triethylene glycol, 1, 2, 6 hexane triol, 
thiodiglycol, hexylene glycol, The low-grade alkyl ether (ethylene glycol methyl ether, diethylene- 
glycol methyl (or ethyl) ether, triethylene glycol monomethyl (or ethyl) ether, etc.) of a glycerol 
and polyhydric alcohol, such as a diethylene glycol, is mentioned. Also in these water solubility 
organic solvent, the low-grade alkyl ether of polyhydric alcohol, such as polyhydric alcohol, such 
as a diethylene glycol, and the triethylene glycol monomethyl (or ethyl) ether, is desirable. 
[0075] Generally let the content of the water-soluble above-mentioned organic solvent in ink be 
10 - 70% of range by mass % to all ink mass. 

[0076] In order to accelerate osmosis into the recorded material of the liquid ink drop after the 
regurgitation, a surfactant can be used for the ink of this invention. It will not be restricted if 
adverse effects, such as preservation stability, are not done to ink as a surfactant which can be 
used. 

[0077] Moreover, an electrical conductivity modifier can also be used in this invention, and there 
are mineral salt, such as potassium chloride, an ammonium chloride, a sodium sulfate, a sodium 
nitrate, and a sodium chloride, and water-soluble amines, such as triethanolamine, as an 
electrical conductivity modifier, for example. 

[0078] In the ink of this invention, a viscosity controlling agent, a specific resistance regulator, a 
coat formation agent, an ultraviolet ray absorbent, an antioxidant, a fading inhibitor, a rusr- 
proofer, antiseptics, etc. can also be further added according to the object of the improvement in 
many engine performance of regurgitation stability, a print head and ink cartridge compatibility, 
preservation stability, image shelf life, and others. 

[0079] As a pigment used for this invention, organic [ well-known ] and a well-known inorganic 
pigment can be used conventionally. For example, inorganic pigments, such as organic pigments, 
such as color lakes, such as polycyclic type pigments, such as azo pigments, such as an azo 
lake, insoluble azo pigment, a disazo condensation pigment, and a chelate azo pigment, a 



http:// www4.ipdl.jpo.gojp/ cgi-bin/tran_web_cgi_ejje 



04/06/16 



10/17 ^— v 



phthalocyanine pigment, perylene and a perylene pigment, an anthraquinone pigment, a 
quinacridone pigment, a dioxane gin pigment, a thioindigo pigment, an isoindolinone pigment, and a 
kino FUTARONI pigment, and a basic dye mold lake, an acid-dye mold lake, and a nitro pigment, a 
nitroso pigment, aniline black, a daylight fluorescent pigment, and carbon black, are mentioned. 
[0080] A concrete organic pigment is illustrated below. As a pigment for a Magenta or red C. I. 
pigment red 2, C.L pigment red 3, C.I. pigment red 5, C.I. pigment red 6, C.I. pigment red 7, C.I. 
pigment red 15, C.I. pigment red 16, and C.I. pigment red 48: 1, C.I. pigment red 53: 1, C.I. pigment 
red 57: 1, the C.I. pigment red 122, the C.I. pigment red 123, the C.I. pigment red 139, the C.I. 
pigment red 144, the C.I. pigment red 149, the C.I. pigment red 166, the C.I. pigment red 177, C. I. 
pigment red 1 78 and C.I. pigment red 222 grade are mentioned. 

[0081] As a pigment for Orange or yellow, C.I. pigment Orange 31, C.I. pigment Orange 43, the 
C.I. pigment yellow 12, the C.I. pigment yellow 13, the C.I. pigment yellow 14, the C.I. pigment 
yellow 15, the C.L pigment yellow 17, the C.I. pigment yellow 93, the C.I. pigment yellow 94, and 
C.I. pigment yellow 138 grade are mentioned. 

[0082] As a pigment for Green or cyanogen, the C.L pigment blue 15, the C.L pigment blue 15:2, 
the C.L pigment blue 15:3, the C.L pigment blue 16, the C.L pigment blue 60, and C.L pigment 
Green 7 grade are mentioned. 

[0083] As a pigment agent used for this invention, for example A higher-fatty-acid salt, alkyl 
sulfate, An alkyl ester sulfate salt, an alkyl sulfonate, sulfo succinate, A naphthalene sulfonate, 
alkyl phosphate, a polyoxyalkylene-alkylether-phosphate salt, The polyoxyalkylene alkylphenyl 
ether, a polyoxyethylene polyoxypropylene glycol, Glycerol ester, sorbitan ester, polyoxyethylene 
fatty acid amide, Activators, such as an amine oxide, or styrene, a styrene derivative, a vinyl 
naphthalene derivative, The block copolymer which consists of an acrylic acid, an acrylic-acid 
derivative, a maleic acid, a maleic-acid derivative, an itaconic acid, an itaconic-acid derivative, a 
fumaric acid, and two or more sorts of monomers chosen from the fumaric-acid derivative, 
random copolymers, and these salts can be raised. 

[0084] independent [ in various kinds, such as a ball mill, a sand mill, attritor, a roll mill, an 
agitator, a Henschel mixer a colloid mill, an ultrasonic homogenizer, a pearl mill, a wet jet mill, and 
a paint shaker, ] as the distributed approach of a pigment — or it can combine suitably and can 
use. 

[0085] Using a centrifugal separator and using a filter are also preferably used in order to 
remove the coarse-grain component of the pigment dispersing element of this invention. 
[0086] As for the mean particle diameter of the pigment dispersing element used for the ink of 
this invention, it is desirable that it is [ 10nm or more ] 100nm or less, and 10nm or more its 
50nm or less is more desirable. By the image recorded on gloss media as the mean diameter of a 
pigment dispersing element exceeds 100nm, degradation of a remarkable feeling of gloss takes 
place, and degradation of a remarkable feeling of transparence takes place in the image recorded 
on transparency media. Moreover, if the mean particle diameter of a pigment dispersing element 
is set to less than 10nm, the stability of a pigment dispersing element will tend to worsen and 
the preservation stability of ink will become easy to deteriorate. 

[0087] It can ask for particle-size measurement of a pigment dispersing element with the 
particle-size measuring equipment of marketing which used light scattering measurement, the 
electrophoresis method, the laser-doppler method, etc. Moreover, it is possible to perform 
particle image photography by the transmission electron microscope to at least 100 or more 
particles, and to ask for this image also by performing a statistical procedure using image- 
analysis software, such as Image-Pro (product made from media cybernetics). 
[0088] The gloss appraisal method using the image clarity measuring device as an appraisal 
method of gloss which can be used by this invention is desirable. This is equipment which carries 
out incidence of the light to a measurement object, senses the light reflected at a fixed include 
angle through an optical comb, and quantifies the clearness (Image Clarity: C value) of the image 
of the comb. 

[0089] C value is expressed by the relational expression shown below. 

C value (%) =(M-m)/(M+m)x100M: — maximum reflectance m: of the bright section of the image 
of a comb — as the minimum reflection factor image clarity assessment equipment of the dark 
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space of the image of a comb — JIS H8686 The assessment equipment adopted as a gloss 
measurement method of the anode plate electrode of aluminum and an aluminum alloy can be 
used. Although a deflection glossmeter is used for the usual gloss assessment, in measurement 
by this, the phenomenon in which the glossiness value of the record image in the pigment ink 
which is inferior in a feeling of gloss becomes large occurs to the record image in color ink. Color 
ink permeates the ink absorption layer of an ink jet record ingredient, and this hardly affects the 
smooth nature of the front face in record order. On the other hand, although an ink solvent 
permeates an ink absorption layer after pigment ink is breathed out by the record materiaHist 
side, the laminating of the pigment particle itself is carried out to a record material-list side. 
Although the thing with the high glossiness value of the pigment ink record image by the 
deflection glossmeter will sense degradation of a part with low transparency, and a feeling of 
gloss compared with color ink if it sees with the macro-view of an image front face, it can be 
presumed because an optical echo in a pigment particle front face becomes large to the light 
which carries out incidence with a micro view. 

[0090] In the configuration layer of others which are prepared if needed [ of an ink jet record 
ingredient / the opening layer and if needed ] for this invention, various kinds of additives can be 
added besides having described above. 

[0091] For example, polystyrene, polyacrylic ester, and polymethacrylic acid ester, 
Polyacrylamides, polyethylene, polypropylene, a polyvinyl chloride, Organic latex particles, such 
as polyvinylidene chlorides or these copolymers, a urea-resin, or melamine resin, A liquid 
paraffin, dioctyl phthalate, tricresyl phosphate. Oil droplet particles, such as a silicone oil, a 
cation, or the various surfactants of Nonion, An ultraviolet ray absorbent given in JP,57-74193,A, 
a 57-87988 official report, and a 62-261476 official report, JP,57-741 92,A, a 57-87989 official 
report, a 60-72785 official report, The fading inhibitor indicated by a 61-146591 official report, 
JP,1-95091,A, the 3-13376 official report, etc., JP.59-42993A a 59-52689 official report, a 62- 
280069 official report, The fluorescent brightener indicated by a 61-242871 official report, JP.4- 
219266A etc., Various well-known additives, such as pH regulators, such as a sulfuric acid, a 
phosphoric acid, a citric acid, a sodium hydroxide, a potassium hydroxide, and potassium 
carbonate, a defoaming agent, antiseptics, a thickener, an antistatic agent, and a mat agent, can 
also be made to contain. 
[0092] 

[Example] Although an example is given to below and this invention is concretely explained to it, 
this invention is not limited to these. In addition, especially, % display in an example expresses 
mass %, as long as there is no notice. 

[0093] Distributed example 1 «various objects preparation-» 

(Preparation of titanium oxide dispersion liquid -1) 20kg (Ishihara Sangyo [ Kaisha, Ltd. ] make: 
W-10) of titanium oxide whose mean diameter is about 0.25 micrometers After it added in 90I. of 
water solutions containing 10g of defoaming agents SN381 of Tori Pollin acid sodium 150g of 
pH7.5, polyvinyl alcohol (Kuraray Co., Ltd.-VA235, average degree of polymerization 3500) 500g, 
cationic polymer (P-1) 150g, and SANNOBUKO, Inc. and the high voltage homogenizer (the 
Sanwa Industries make) distributed, finishing and uniform titanium oxide dispersion liquid -1 were 
obtained for the whole quantity to 1001. with pure water. 

[0094] (Preparation of silica dispersion liquid -1) After the mean diameter of a primary particle 
carried out attraction distribution of the gaseous-phase method silica (Japanese Aerosil 
Industries: A300) 1 25kg which is about 0.007 micrometers at the room temperature using the jet 
stream inductor mixer TDS by Mitamura Riken Industries into the 620I. pure water which 
adjusted pH to 2.5 with the nitric acid, 694I. was made to the whole quantity with pure water. 
When these dispersion liquid were diluted and the silica particle was photoed with the electron 
microscope photograph, almost all the silicas particle is 0.01 micrometers or less in size, and it 
checked distributing to a primary particle. 

[0095] (Preparation of silica dispersion liquid -2) In 181. of solutions of 2.3, stirring 69.41. of said 
silica dispersion liquid -1 in a 25-30-degree C temperature requirement, it applied for 20 minutes 
and added, and pH containing cationic polymer (P-2) 1.41kg and 4.2I. of ethanol added 7.0I. of 
water solutions of pH7.3 which subsequently contains 260g of boric acids, and 230g of boraxes 
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over about 10 minutes, and, subsequently added 1g of defoaming agents SN381. The high voltage 
homogenizer by Sanwa Industries distributed this mixed liquor twice by the pressure of 24.5MPa 
(s), and the silica dispersion liquid -2 to which finishing and almost transparent mean particle 
diameter become 97I. from the silica particle which is 0.007 micrometers with pure water about 
the whole quantity were prepared. 

[0096] (Preparation of fluorescent brightener dispersion liquid -1) 9000g and 121. of ethyl acetate 
are mixed for 400g and di-isodecyl phthalate, the heating dissolution of oil solubility fluorescent 
brightener IHVITEX-alumnus by Ciba-Geigy, Inc. is carried out, and it adds and mixes in 651. of 
water solutions which contain acid-treatment gelatin 3500g, a cationic polymer (P~2), and 
6000ml of saponin 50% water solutions in this. Emulsification distribution was carried out 3 times 
by the pressure of 24.5Mpa(s) with the high voltage homogenizer by Sanwa Industries, and 1001. 
was made to the whole quantity after removing ethyl acetate under reduced pressure 
subsequently. pH of these dispersion liquid was about 5.3. 
[0097] 
[Formula 1] 

CH 3 CH 3 CH S 

■+ CH *-?-hr -+ CH *-?^r -+ CM '-?-hr ?"> 

COOCH 3 COOCaHft COOC2H4N-CH3 

cr ™ 3 

Mn= 1.375 

LI ^-{P-2> 
+CH,-CH)- 

Mn= 2.477 




[0098] Preparation» of «coating liquid The coating liquid of the 1st layer, the 2nd layer, and 
the 3rd layer was prepared in the following procedures. 

[0099] (The 1st layer coating liquid) To 600ml of silica dispersion liquid -2, sequential mixing of 
the following additives was carried out stirring at 40 degrees C, and the 1st layer coating liquid 
was prepared. 
[0100] 

7% water solution of polyvinyl alcohol (the Kuraray Industries make-VA235 (average degree of 
polymerization: 3500)) 194.6ml Fluorescent brightener dispersion liquid -1 25ml Titanium oxide 
dispersion liquid -1 33ml Latex emulsion (the industrial [ first ] incorporated company make: AE- 
803) 

1000ml was made to the whole quantity with 18ml pure water. Coating liquid pH was about 4.4. 
[0101] (The 2nd layer coating liquid) To 650ml of silica dispersion liquid -2, sequential mixing of 
the following additives was carried out stirring at 40 degrees C, and the 2nd layer coating liquid 
was prepared. 
[0102] 

7% water solution of polyvinyl alcohol (the Kuraray Industries make-VA235 (average degree of 
polymerization: 3500)) 201.6ml Fluorescent brightener dispersion liquid -1 35ml 5% water solution 
of the tenebrescence inhibitor -1 1000ml was made to the whole quantity with 20ml pure water. 
Coating liquid pH was about 4.4. 

[0103] in addition, 5% water solution of the tenebrescence inhibitor -1 — 5g of N and N-disulfo 
ethyl hydroxy amine-disodium salts — cationic polymer (P-2) 3g — it dissolved in the included 
90ml water, and 100ml was made to the whole quantity and it was prepared. 
[0104] (The 3rd layer coating liquid) To 650ml of silica dispersion liquid -2, sequential mixing of 
the following additives was carried out stirring at 40 degrees C, and the 3rd layer coating liquid 
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was prepared. 
[0105] 

7% water solution of polyvinyl alcohol (the Kuraray Industries make-VA235 (average degree of 
polymerization: 3500)) 201.6ml Silicon dispersion liquid (Dow Corning Toray Silicone, Inc. 
make :BY-22-839) 15ml Saponin 50% water solution 1000ml was made to the whole quantity with 
4ml pure water. pH of coating liquid was about 4.5. 

[0106] The coating liquid obtained as mentioned above was filtered with the following filter. With 
the filter TCP 10 by Toyo Roshi Kaisha, Ltd., with the filter TCP 30 by Toyo Roshi Kaisha, Ltd., 
the 1st layer and the 2nd layer performed two steps in two steps, and the 3rd layer filtered, 
respectively. 

[0107] Production» of «spreading and a record ingredient Both sides were covered with 
polyethylene, and on the paper base material of 220 micrometers of thickness which contained 
13% of anatase mold titanium oxide to polyethylene in the polyethylene by the side of an opening 
stratification plane, each class was applied so that it might become the order of the 1 st layer (50 
micrometers), the 2nd layer (100 micrometers), and the 3rd layer (50 micrometers), and the 
opening layer was formed. In addition, the numeric value in a parenthesis showed humid 
thickness, respectively, and layer [ 1st ] - the 3rd layer applied simultaneously. Each coating 
liquid is applied in detail using a three-layer type slide hopper at 40 degrees C. After cooling for 
20 seconds in the cooling zone kept at 0 degree C immediately after spreading, by the 
desiccation wind of 15% of 25-degree-C relative humidity For 60 seconds, Carry out gas 
conditioning for 2 minutes for 60 seconds under [ of 25% of 50 degree-C relative humidity ] the 
ambient atmosphere 20-25 degrees C and whose relative humidity it is the style of desiccation, 
Junji Hazama desiccation is carried out for 60 seconds, and are subsequently 40 - 60% by the 
desiccation wind of 25% of 45-degree-C relative humidity. The sample was rolled round and the 
record ingredient A was produced. 

[0108] Next, it replaced with the paper base material in the record ingredient A which carried out 
the polyethylene coat, and the record ingredient B was similarly produced except having used 
the triacetic-acid cellulose film (it abbreviating to TAC henceforth). 

[0109] Furthermore, it replaced with the paper base material in the record ingredient A which 
carried out the polyethylene coat, and the record ingredient C was similarly produced except 
having used the base material which stuck barium-sulfate content polyethylene terephthalate (it 
abbreviates to PET henceforth), and a paper base material. 

[01 10] Image recording to «record ingredient, and grant [ of an enveloping layer ]» 
(Preparation of cyanogen color ink) Sequential mixing of the following additives was carried out, 
and cyanogen color ink was prepared. 
[0111] 

C. I. direct blue 199 5.0g Pro cheating on the fare GXL (D) (Zeneka Co. make) 0.1 g Ethylene 
glycol 100ml was made with 30g ion exchange water. 

[0112] (Preparation of cyanogen pigment-content powder ink) Sequential mixing of the following 

additives was carried out, and cyanogen pigment-content powder ink was prepared. 

[0113] 

C. L pigment blue 15:3 100g DEMORU C (Kao Corp. make) 63g Diethylene glycol 100g Ion 
exchange water 125g It mixed, and after distributing using the horizontal— type bead mill 
(Ashizawa system zeta mini) which filled up 0.3mm zirconia beads with the rate of the volume 
60%, centrifugal separation processing was performed by 20,000rpm for 30 minutes, and 
cyanogen pigment-content powder ink was obtained. In addition, the mean particle diameter of a 
cyanogen pigment distribution object was 55nm. 

[0114] (Image recording to a record ingredient) The piezo mold head which are the nozzle 
particle size of 20 micrometers, 12kHz of drive frequencies, 128 nozzles per color, and same 
color nozzle consistency 180dpi is carried, the ink jet of the mold of maximum recording density 
720x720dpi on demand is used, and it is the above-mentioned cyanogen color ink The 
homogeneity image pattern which gives a transmittance factor density 1.0 to the record 
ingredient B which is a transparency mold base material sample about reflection density 1.0 
again to the record ingredients A and C which are reflective base material samples was 
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recorded. In addition, dpi in this invention expresses 1 inch, i.e., the number of dots per 2.54cm. 
[01 15] (Grant of an enveloping layer) After recording an image on record ingredient A-C like the 
above, the compound shown in a table 1 was applied using the wire bar so that desiccation 
thickness might be set to 5 micrometers, and the enveloping layer was formed. In addition, UA- 
W2A and UA-7200 are urethane system water solubility UV hardening resin by Shin-Nakamura 
Chemical Co., Ltd. among a table 1, respectively. 

[0116] Moreover, in formation of an enveloping layer, it was made to dry at 120 degrees C for 20 
minutes, and Samples 101A-104A, 101B-104B, and 101C-104C irradiated the high-pressure 
mercury-vapor lamp lamp of optical dose 100 mJ/cm2 and scan speed 10 cm/s about Samples 
105A, 106A, 105B, 106B, 105C, and 106C, stiffened UV resin, and formed the enveloping layer. 
Moreover, it dissolved in the ethanol which warmed IRGACURE2959 (product made from 
CibaSpecialty Chemicals) at 40 degrees C as an initiator, and Samples 105A, 106A, 105B, 106B, 
105C, and 106C were made to contain in coat liquid beforehand so that it may become 5% to UV 
hardening resin. 

[01 17] « — assessment» of each property — the following assessment was performed about 
each sample produced as mentioned above formed [ enveloping layer ]. 
[01 18] (Measurement of oxygen permeability) Measurement of oxygen permeability is 
ANSI/ASTM. Approach indicated by D-1434 law (Standard Test Methods for GAS 
TRANSMISSIONRATE OF PLASTIC FILM AND SHEETING) It measured, and it isolated with the 
base material sheet which examines between two ** which enclosed oxygen gas (23 degrees C / 
0% of relative humidity) according to Method of the above-mentioned specification in detail, and 
oxygen pressure of the same room was made into high voltage and low voltage, by the allobar, it 
acted as the monitor of the transmission rate of gas, and it was measured. Furthermore, the 
oxygen permeability of only the base material before giving an opening layer beforehand at 23 
degrees C according to the appraisal method of ANSI Standaards was measured in detail, only 
the compound used for the enveloping layer formation simultaneously shown in a table 1 was 
produced separately, and the oxygen permeability was measured. In addition, the oxygen 
permeability ratio of the enveloping layer to a base material showed to a table 1. 
[01 19] (Lightest assessment) In the case of the record ingredient which produced reflection 
density using the transparence base material (base material B), measure a transmittance factor 
density, and, in the case of the record ingredient which produced the concentration after 100 
hour Mitsuteru putting and an optical exposure for each sample formed [ enveloping-layer ] using 
the reflective base material (base materials A and C) using xenon fade meter, make the ratio of 
the concentration after the optical exposure to the concentration before an optical exposure 
into a coloring-matter survival rate. It asked and was shown in a table 1 by making it into light- 
fast rate of change (%). 

[0120] (Assessment of indoor tenebrescence nature) Each sample formed [ enveloping layer ] 
was stuck for two weeks on the wall occasion upon which direct sunlight does not shine in the 
interior of a room whose 23 degrees-C average humidity of mean temperature is 40%. In the case 
of the record ingredient which produced the concentration before and behind indoor neglect 
using the reflective base material, in the case of the record ingredient which carried out **** 
production of the reflection density for transparence base materials, the transmittance factor 
density was measured, and it asked for the ratio of the concentration after the neglect to the 
concentration before indoor neglect as a coloring matter survival rate, and was shown in a table 
1. 

[0121] (Assessment of image clarity) After printing so that an on-demand mold ink jet printer 
may be used and reflection density may be set to about 1.0 with the recording ink of the above- 
mentioned presentation cyanogen ink on a record ingredient, image clarity assessment before 
and after giving an enveloping layer was performed. About each sample, with the image clarity 
measuring device (ICM-1DP: Suga Test Instruments Co., Ltd. make), using 60 degrees of angle of 
reflection, and data of 2mm of optical C value (Image Cliarity) was measured, the rate of 

change of image clarity was computed by the bottom type, and the result was shown in a table 1. 

[0122] It replaced with cyanogen color ink as image recording to C value x100 and the record 
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ingredient before the C value / enveloping layer grant before the C value-enveloping layer grant 
after C value rate-of-change (%) = enveloping layer grant, and each assessment was performed 
by the same approach as the above using cyanogen pigment-content powder ink. 
[0123] 

[A table 1] 
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[0124] Although an oxygen permeability ratio is one or more and is not greatly inferior in C value 
rate of change and lightfastness with other levels, indoor tenebrescence nature deteriorates 
remarkably and sample 104A which covered ethyl cellulose among the samples 101A-106A which 
gave the enveloping layer to the base material which stuck polyethylene on the paper base 
material is understood that coexistence of image shelf life and gloss is difficult, so that more 
clearly than a table 1. Oxygen permeability ratios are one or more very high values, both sample 
101B which covered polypropylene with the samples 101B-106B which gave the enveloping layer 
to the TAC base material on the other hand, and sample 104B which covered ethyl cellulose 
have the small lifting width of C value in connection with this, and its lowering of indoor 
tenebrescence nature is also large. On the other hand, as for one or less level, it turns out that 
the oxygen permeability ratio concerning this invention has the large lifting width of C value, and 
concentration fluctuation by lightfastness and indoor tenebrescence nature is small. 
[01 25] Also in the compound base material which stuck paper on PET, the same inclination is 
shown and it turns out that the engine performance one or less level excelled [ engine 
performance ] in the oxygen permeability ratio concerning this invention about each evaluation 
criteria of C value lifting width, lightfastness, and indoor tenebrescence nature is shown. 
[01 26] Moreover, although the rate of the concentration lowering by indoor tenebrescence 
nature assessment be small compared with color ink when it replaced with cyanogen color ink 
and the same assessment as the above be performed using cyanogen pigment content powder 
ink, the level concerning this invention with the value of an oxygen permeability ratio smaller 
than 1 be able to check have the engine performance which be excellent about each evaluation 
criteria of C value lifting width, lightfastness, and indoor tenebrescence nature like the above- 
mentioned assessment. 

[0127] On the PET film of 210 micrometers of examples, the wire bar was used and applied, the 
compound for each enveloping layers shown in a table 2 was dried, and the imprint sheet was 
produced so that the desiccation thickness of the enveloping layer after an imprint might be set 
to 5 micrometers. 
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[0128] Subsequently, reflection density or a transmittance factor density made the homogeneity 
concentration image of 1.0 form in cyanogen color ink, on the conditions shown below, **** hot 
printing of each enveloping layer shown in a table 2 was carried out to record ingredient A-C 
produced in the example 1 for sensible-heat heads, and it was given to it. 
[0129] 

Linear-density:8-dot [/mm ] record power of horizontal scanning and vertical scanning : Heating 
time of 0.6W [/dot ] sensible-heat head : Heating time was gradually adjusted from 20ms to 
0.2ms. 

[0130] Thus, the same approach as an example 1 estimates an oxygen permeability ratio, C value 
rate of change, light-fast rate of change, and indoor tenebrescence rate of change, the result is 
summarized, and the produced samples 201 A-205A formed [ enveloping layer ], 201B-205B, and 
201C-205C are shown in a table 2. 
[0131] 

[A table 2] . 
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[0132] The samples 202A, 203A, and 204A whose oxygen permeability ratios concerning this 
invention are less than one as well as [ for example, ] an example 1 when hot printing grant of 
the enveloping layer is carried out so that more clearly than a table 2 are understood that C 
value rate of change is high, and the lowering width is [ lightfastness and indoor tenebrescence 
nature ] small. 

[0133] Moreover , although the rate of the concentration lowering by indoor tenebrescence 
assessment be small compared with color ink too when the same assessment as the above- 
mentioned example be performed using cyanogen pigment content powder ink like the example 
1 , it have check that the same result as the above-mentioned assessment be showed , and the 
engine performance which be [ level / with the value of an oxygen permeability ratio smaller than 
1 ] excellent about each evaluation criteria of C value lifting width , lightfastness , and indoor 
tenebrescence be showed . 

[0134] Samples 301A-306A, 301B-306B, and 301C-306C were produced like the example 1 
except having painted coat liquid on the record material-list side as an approach of giving the 
enveloping layer which consists of a compound shown in example 3 table 3, so that discharge 
and desiccation thickness might be set to 5 micrometers by the in jet head. However, in order to 
make the regurgitation from an ink jet head possible, the viscosity of coat liquid was adjusted to 
3 - 5cp extent. 

[0135] About each sample, the same assessment as an example 1 is performed, and the obtained 

performance-evaluation result is shown in a table 3. 

[0136] 
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[A table 3] 
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[0137] Although, as for the value, oxygen permeability ratios differed as compared with the 
example 1 so that more clearly than a table 3, the result with the relative relation equivalent to 
an example 1 between levels was obtained. 

[0138] Although the increment width of C value is generally small compared with an example 1 
and the rate of the concentration lowering by lightfastness and indoor tenebrescence 
assessment is also large a little, it turns out like [ both C value rate of change lightfastness and 
indoor tenebrescence ] an example 1 that less than one sample which requires an oxygen 
permeability ratio for this invention shows the result of having excelled also in which evaluation 
criteria. 

[0139] Moreover , although it replaced with cyanogen color ink like the example 1 , and same 
assessment be performed using cyanogen pigment content powder ink , and the rate of the 
concentration lowering by indoor tenebrescence assessment be small compared with cyanogen 
color ink , the level which show the same result as the above-mentioned assessment , and 
require the value of an oxygen permeability ratio for this invention smaller than 1 be able to 
check that the engine performance which be excellent about each evaluation criteria of C value 
lifting width , lightfastness , and indoor tenebrescence be showed . 
[0140] 

[Effect of the Invention] According to the image formation approach of this invention, the image 
formation approach of the record ingredient for ink jets excellent in gloss, lightfastness, and 
indoor tenebrescence nature was able to be offered by giving the enveloping layer whose ratio of 
oxygen permeability to a base material is less than one to the record material-list side where 
image information was recorded. 



[Translation done.] 
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[0 0 2 7] £»8*©±IKttf&C{BI|R3ftJa:U3F». £ 

*©ftK©*rafmsiwb3*fc^fctoctt&s-T?*. c 

©j&*>e>-r£i:»g«£4 0ml/m ! tt±tt5C 

[0 0 2 8] *«Wfc*5^Tx SSMMtfcfcJ. TAPP 
I No. 51-87 Ift&tftiMft© 

[0 0 2 9] aaMH=*V^T, @M§iCMt5$i 

tgrnz^mmt^oo jMBiDncasirvc, 150 

[0 0 3 0] *&Wlzgh2>3zm#.tLTi±. '&L$kiS><i4 
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[0 0 3 1 ] mWUfttt-tlsXit. 

fbtrn;i/^«tflg, *'H^ H«m tpy^x -b;vD 

HP ii UTttfflSixfci: *©«»»*:»*. *««©*>© 
*'Jxfl/>fl/7^l/-h4^IC|ifSL 
o„ £©J:-3«:»RJ§fc3a*#©J*£i:bTH\ S$10~ 
2 0 O^m^JLK »W£ftf*©£MUifflM3J:V't 
y*>^JBflHcttfi»©T3IS*£BH**cfci^ ffiK 
*>^*fcja^©S^©SMU*e>#* L 

[0 0 3 2] gEfc, affl-?*«<M<0ftir^tffl^4 

[0 0 3 3] ±IB3E«K*:i:^BMi©»*5Sft**S < f 

[0 0 3 4] *36HJ3c?M i3«ffl<ffit*ttIS8S 
3£Jtffc©i30B£tf 'J ^ Is >X5 ^*-h bfciftKS^Mfc 
Sffl^SCt* 5 , £«li*#^J(BRK:fi<, bfrfcffi 
3^ h -?ffi@lt©ntttfffl ^tvSfctotc^tc^^L^o 
* © <fc o * tK U 315=- U > T- 7 5 * - h b o 

[0 0 3 5] ffi^<*:Cffl^?>n.5/S$S(±^:«>'Vl/-7'* 
£>St/*;DT**tM;i/7-(cSnxT*y ra 
^u>^^©^fiE^^7-fe?,v>(i^-^ D>-?>^yji^^ 
;i'&if©-&fiK«il*ffl^'r#^S^ni)o ^tr^^vT-i: b 

TttLBKP, LBSP, NBKP, NBSP, LD 
P, NDP, LUKP, NUKPO^-ftltjfflOSC: t 
HfitiiM?>&m8,m.fr<D$>^LBKP, NBSP, LBS 
P. NDP, LDP*«ty#<ffl05Ci:As»^bV>o 

7 0M«%WT* s »^bl>o 

[0036] ±m^)vyicit^^'J>^'(t^wy 

[0 0 3 7] lS^S4>tl±. iSrffifiiflSK. 7;i/*;i/^> 
Y, *y t-^T*3-*t?©ffi;&Jf3Sl3k mjfcite 

^yi^u>^y3-;^^©7k^«^K ^-gsc 
3k 4iS7'> ; e^^A«©^fb3J&if*>gS[^in-r-i. 
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[0 0 3 8] »ttfcffiffi-rs>t;ur©**iSI±, C S F 
©iSt-2 0 0~5 0 0mlWJl<^ PPI3¥& 
©*lii£fi#J I S-P-8 2 0 71:1^^24^^ 

3 0 7JM7 0%#£F£b^o 4 * V is 3-mfr<z>m 

[0 0 3 9] liffiCffllt 3 0 75S2 5 0 g#£?£b 
<, HlC5 0M2 0 0g<)S»$lV^ ®«t©JP^{±4 
075312 5 OjumifilffS. b<^<> 

[0040] js^(±a>ijss©Pi $ tz amm t * u > 1 o 

0. 775M1. 2 g/m 2 (J I S-P-8 1 1 8) # 
-j&ffJT-&So KlcmKMKtt J IS-P-81431C 
M%.2tl2>0kft-C2 0 75M2 0 0 g##i;b^o 

[0041] jgtt*fflttt*n-y-'f x»i*s*b-c*A 

[ 0 0 4 2 ] JUSSS©pHtt, JIS-P-8 1 13TI 



5 — 9 X$> 



£>Ci:#£?£b^o 20 
[0 0 4 3] JB«*iif*5J;V*iB**«r**Ui?-U 
ii:ltfi«Uffl^UxfU> (LDPE) 
V/*fcttWaf«<0*U^u> (HDPE) T-&£# 
fife© L L D P E J y u tr b > m ti — gBffiffi f £ c i: 

[0 0 4 4] £MUiffi!l<Z># >J x.*- b >Jf fct^Kffl 

^b^t-js < fftinr ir^s «t o loiT-jb&tzitri-*— 
mm.it, ^')^u>izmlx mm 3-2 011% a? 30 

£b<tt4~l 3Ii%tJfe5o 
[0 0 4 5] ^y^^U>«SjSttttJtiRijilSi:b-CfflV^-5 

b t =1 — t- ^1- -spgc ^ ■sMw^a^ff o x 
[0 0 4 6] mas© j?g©# y x^ b xD&mmit&m 

m «vt y * jf * f&tt fe^T-iSSi5 «fc tfiSSTT- © * 

xf U>f)(|S2 0~4 0/zm, M^^fliliSl 0~3 0 40 
Am©ffiffl-e^)?)o 

[0 0 4 7] M£±83tf y x?- b 
T©*8M4£ * b T t \ -5 C i: #$? £ b t \ 0 

[0 0 4 8] 1 . : J I S-P-8 1 1 3 

"CaS^ tl5«ax-W^ltf 2 ~ 3 0 k g, «75|6]#1 

2. 31 J I S-P-8 1 1 6tii>M^* 
i£T-gf;S[«]# 1 0-2 0 0 g, «£|n]#2 075M2 0 0 
gAWi; b^ 

3. ffi^#14*S9 8. IMP a 50 
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4. *H^y£¥«JK : J I S-P-8 1 1 9CJteS 
JiS*ftT2 O^^^^StbtfiJf^bV^^ o 

5. Slffiffl;* : JIS-B-0 6 0 lCj»6*il&*ffl 

»ipft£2. 5mm|feDI*il?lil0Mm 

6 . r-mmm. :jis-p-8138 izmfeztitzftm 

t?SiJ^bfci:&(C8 0%W±, &IZ8 5~9 8%#&?£ 
bt^ 

7. 6£ : J I S-Z-8 7 2 9TI^M.L*, 
a*. b** ! L*=80~95, a* = -3~+5, b* = 
- 6~+ 2 bO 

8 . mffiytnm :JIS-Z-8741 izMfeiftlZ 6 
0JKg|S#iR«# 10-9 5 %T-&3 b^ 
9. ^7-^»JjgJK : IB^ffliSffi©aSjii^|S]©^7-^»J 
iftK#5 0~3 0 Ocm'/l 0 0 
bv> 

1 0 . *ifcK©#*s£ : tpteiztt bT ilf& 2-10II 

b t jSfiifi e> n #« ^ ^»(*± k r 

i Ho^-cafs-rraRr^*^* b^ Q 

[0 0 4 9] ^*Si:bTli> D-;i/3— ^-f >^ 
lM±*H!RffF§l2, 6 8 1, 2 9 4^&«E«©*s»* 

[0 0 5 0] tt^Jl 1 (c^s^H^tijv^-tti, Hftmz 

mx$>*), »^ b<«*0. 8~0. 0 0 lfifcD, ij^tc 
i(f*b<tt0. 5-0. 0 0 1-C-fe-So fefcb> 

^WtcSfJ^J* *> » 5 C h t & 5. 
[0 0 5 1] *&0J!tc:fcW3^Jfl2jH2£i:li, ANSI 
(American National Standa 
rds I ns t i t u t e) /AS TM D-143 
4S (Standard Test Methods 
for GAS TRANSMISSION RATE 
OF PLASTIC FILM AND SHEE 

ting) izmmztitzj5miz&^xmM$ti2>mx& 
»k M£»b<fi±ga*ste©Me thodizm^mmx 

X (2 3^C/4S*rS«0%) S»AUfero©g©riS 

mm-rz&ft&^-hx-ffi&i^ m&ommfczn&t 
fiffijcb-r. ^^©saaa^mff^bT-^-^-LT 
mfeznzo mmgnzumz. m&cDmiz 2 3 ± 2 



[0052] mmmcDtttttikt itit ^-n-^ 

d— , 77U^-^- X f J; 
Zm^Xfto Z £&&®LX$>Z> 0 lf*lB3(-^S 

7 -t )i>&*mmh, fc^-^— 3- vmztt^-rzis 10 

i£ * ffl u -5 c T- & £ o 

[0053] £tc&wmtt J 3-'&, i$mitfemirz> 

£ £>S £ b T B SI® tc ^ * 3 £ 3 0 

[0054] i)Qmi&m£&r)Wimm*Bm,?%>mmt b 

o 

[0 0 5 5] JfeM*rCct S&®Jl£ff^-f -5g}fl£i: Lt 
£*)©#»£ b<, ^^.{i^^lbttCDT-U^U 

v- £ S-^M^ffl i: & £ -T -SiSS/St) «c iotli 

v-£3Mf sc i;#T-£-l>o Cfflio^ri^^'j v-i: 

~> i> ;v ;n— ^ )Vm. V He * i> 7 )V * V > if 'J — ;i>© 
~>s?)\,x.—mm* TSSS&tf 'J ^-^©tf U ^ 
ij i?)m—T)vm. 'J ;p©# 'J V y ^ 

;i/oi-^;i/^©7k}g^iD<b^!li, <t?u# 

cit^T-^-So 

[0 0 5 6] ^^®{btt^fficf ©i*^^>** 1 # 40 
^rt£2f@fcU:#-f Uv-©^*«tt7 OKI 

%«±-e&Sci:awg;b^o ^^^b^b^tb 

^SK^-^AiM^tf&cfctf-t-t-So C©5$S^ 

-^Aig (mz.iZ"* :3 c-y-7)v*n>)>m\- *)7 
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7s)^=-^b^ ^*y-7)i>*a y >my V7. (4-3-* 
m v 1 1 1 a m^m <Dmm x is a - h - 1> a ig ( m «^b 



[0 0 5 7] 



©^*»(i^ 3~2 0«»%7!)SSf$ U<> Wfc 5~ 1 2 

m%wsl^o ^^^-va^gs^j©^*** 5 ^- 

a^©<t^^^fflrStt^ ^U3->tt**fiiK*^ 
HS, 3Mtt^e>rpBg$tvr^SFO- 1 7 1SI>'3M 
tt^?>TUfl5^tiTOSFO-4 3 0, ^;B*^>*1*^ 
M©Megafac> F- 1 4 1 0<to*7WD* 
>#fflrS*4^J ^ *T *> <t 1^0 

[0058] acD^mmimm^m^tt^ t>ic, tz 

-^;K ^^lg^^y3iJK^r~>H. r^-^u^s?^ 

JS * £ tl X t> T t. <t ^ o 
[0 0 5 9] ^OSR^jSHKYbtt^Jft+tti, ^ 

a, ^7x^©3£«^k m&&k osmm. 

tt^J^©iinipi±ffl, *©ffe©^«^AD^J, ^6 

*aflitta**o** * t * » s ^»>s -r - 1 
?:i^i:b-r, HuHB*^^->a-a•^['Ji:»5i:^^^•s^&b^ 

©'J>B:©&giJ£^W ^ -B-T ti i Oo 
[0 0 6 0] WSc* 2 tC^S^B^trjSl^Ttt, &W.m<D 

©M-^©fc46tc=i-^-j-^^ h&E^BW^tffi* 

hffl-v-y K*> ?>©(*&£«£ bfcHilN TkSttite 
ig<b^* J 'r>^i:©ffl^f4, Hipe>©P±tiH4©^ 
AA»&tt*b-C*«. *®tt^ei<bmiii:bT«^fii5T;u 
rj— #iJxXrW, ^ 'J •> >^©#«<b-& 
^^^-TS^hAs-e^So 

[0061] ±§B®<b«8i©®fb{cj±is^a3lt* J < e;>a 
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«. ss5m*fg*T©!?ast. *-tf>7-**T©MS*. * 

[0 0 6 2] ^fl4§£.ra»-rSi:#©#H^i:UTtt> 
5#. »S b<tt3#~2^-TafeSo 



[0 0 6 3] ft. WbfclRb-cau m«i©RSS*B#*fc 

^ inijftaftj±3 o~8 0"c*»»*u^o mtt-mmmm 

tcfc^Ttt. ttl^Kf Hl± 1 »~ 1 2 0###3;b^o 20 
[0 0 6 4] W*J12 fc«S«WK*V^Ttt, §Bli»#4 

«ffi©«IS*l,tt&&a?K:bfc»5. -f^i'i7h>'XW 
£©ttiB££j£fl:£*3glftT-. 2 5 <, C(Ci3^T. 2 5 
0~50 0^N/cm, #g;b<«:2 8 0~4 0 0//N 
/cm©jgH©«®5i^$:*f ^Ci:^* UlAo £fc 
sf&K^bTfci:. 2 5°C(di3^T2~l 0 cp#$?£ b 30 
<> M(c»tb<<i2. 5~8cp-efc3„ 

[0 0 6 5] *^©-r y ^ y htBafiVk-ni&m-r 
^a.Tx^a;T-t)«t)^i/>o sfcttm^ithb-r, 

SMS) &££R#W&0J£bT&tf3Ci:#T-£3#, 

^ -r n©tt m £ « o -c & si £>& v 
[0066] wtwmt&mm*i%-iz$mtt&m.m£tt 

< , WLr&®&£ bT 1 0 0 hT3 U y h;i/WTT-*>n««t 

too67] mwM3\zm2>wmmtiffi£WLmm*tt 
^■-t^mt^x. ®mm*mms.? 4 fri**ft\.x%k 

tz&mmt^xiz, mm<DWLW.m&Bf&-?2>tz*buimf 50 
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[0 0 6 8] te^1SSS©JP$ t bTtt. MSifflB 
[0 0 6 9] te^««Ji*ft#-r*fc»t:tt. W 

Z>i/-bX-&ZC£&tf£ b<. «tWJifU 

^>^>7 r;i/^&i;-©^jg?g#&?t LUo * 

Jf-f 5~5 0;um#£?i; bC><, 
[0 0 7 0] *^il;«SIS)fM©fe«iffl'f >^i^a. 

**-r«t>©-e*ntt, ^fc£^tiM#*©{6r*vt-*>j; 

[0 0 7 1 ] »#fcL-t«:**eifig&Sfi*k W4»*k 

tcpgjfe;* ■& ©T-tt&^o 
[0 0 7 2] <BS^> 

C. I . Vt> b-fniD- : 1, 4, 8, 11, 1 
2, 2 4. 2 6. 2 7. 2 8. 3 3. 3 9. 4 4. 5 
0. 5 8. 8 5. 8 6. 1 0 0. 1 1 0. 1 2 0. 1 3 

2. 14 2. 14 4 

C. I . *V h\sv K : 1. 2. 4. 9. 11. 1 

3. 1 7. 2 0. 2 3. 2 4. 2 8. 3 1. 3 3. 3 
7. 3 9. 4 4. 4 7. 4 8. 5 1. 6 2. 6 3. 7 
5. 7 9. 8 0. 8 1. 8 3. 8 9. 9 0. 9 4. 9 
5. 99. 220. 22 4. 22 7. 243 

C. I. 1. 2. 6. 8. 1 5. 2 

2. 2 5. 7 1. 7 6. 7 8. 8 0. 8 6. 8 7. 9 
0. 9 8. 1 0 6. 1 0 8. 1 2 0. 1 2 3. 1 6 3. 

1 6 5. 1 9 2. 1 9 3. 1 9 4. 1 9 5. 1 9 6. 1 
9 9. 2 0 0. 2 0 1. 2 0 2. 2 0 3. 2 0 7. 2 3 
6.237 

C. I. 4T4 l># Yzrvvt? : 2. 3. 7. 17. 1 
9. 2 2. 3 2. 3 8. 5 1. 5 6. 6 2. 7 1. 7 

4. 7 5. 7 7. 1 0 5. 1 0 8. 1 1 2. 1 1 7. 1 
5 4 

C. I . T>y K-fjiD- :2. 3. 7. 17. 19. 

2 3. 2 5. 2 9. 3 8. 4 2. 4 9. 5 9. 6 1. 7 
2.9 9 

C. I . Ti/V YXUlsV : 5 6. 6 4 

C. I . Tisy Y : 1. 8. 1 4. 1 8. 2 6. 
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3.2, 3 7, 42, 5 2, 5 7, 7 2, 7 4, 8 0, 8 
7, 1 1 5, 1 1 9, 1 3 1, 1 3 3, 1 3 4, 1 4 

3, 1 5 4, 1 8 6, 2 4 9, 2 5 4, 2 5 6 

C. I . T^v Y/UXVV h : 11, 3 4, 7 5 
C. I. 7->-yH7;i-: 1, 7, 9, 2 9, 8 7, 1 
2 6, 1 3 8, 1 7 1, 1 7 5, 1 8 3, 2 3 4, 2 3 
6,249 

C. I . ?*sv — S : 9, 12, 19, 2 7, 4 
1 

C. I . Ti/V ^7»^ : 1, 2, 7, 2 4, 2 6, 10 
4 8, 5 2, 5 8, 6 0, 9 4, 1 0 7, 1 0 9, 1 1 

0, 119, 13 1, 15 5 

C. I. UTi'r-f^xD-: 1, 2, 3, 1 3, 1 

4, 1 5, 1 7, 3 7, 4 2, 7 6, 9 5, 1 6 8, 1 
7 5 

C. I. 'JTi'r-f ~7W H : 2, 6, 11, 2 1, 2 

2, 2 3, 2 4, 3 3, 4 5, 111, 112, 11 

4, 18 0, 21 8, 226, 22 8, 235 

C. I. U7^r-f7^1/-; 7. 14, 15, 18, 20 

1 9, 2 1, 2 5, 3 8, 4 9, 7 2, 7 7, 1 7 6, 
20 3, 22 0, 23 0, 235 

C. I. 'J7^r-f -?ir\s>V : 5, 12, 13, 3 
5,9 5 

C. I. 'J7^r-f T^^V : 7, 11, 33, 3 
7,4 6 

C. I. U7^r-f y^'J — > : 8, 19 

C. I. U7^r-fWtl/i'F:2, 4, 6, 8, 

2 1, 2 2, 2 5 

C. I. U7^t^ -7-7? : 5, 8, 3 1, 3 9 30 

C. I . ^-i^^-fxa- : 11, 14, 21, 32 

C . I . ^.— > vZVvY: 1 , 2 , 9 , 12, 13 

C. I . ^— h : 3, 7, 14 

C. I . ^— i/y97}l>— : 3, 9, 2 4, 2 5 

^Jx.«^B^ffF*l, 0 7 7, 4 8 4^fflga«£##{c 40 

bttt, 0"Jx«^B1$fFS 1 , 0 3 9, 4 5 8^, ISJSB 

1, 004, 957 ^f, mm I, 077, 628^, * 
H^¥F^2, 6 1 2, 4 4 8^©IBtt*##k:1-SCi: 

[0 0 7 3] *^B^CDiB^«^lCffl^2,*®tt^CD^ 
#fi»i, -f>^±flMLt, l~10fi%f*.5 

[0 0 7 4] #$PJ3<ZM >^tffll>SCi:3!) s -r-^.5*gf 

fcbTtt, l~4©7'^^;i/7';i/rj- 50 
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-rotf;i/T;i/3— v/d tr;i/T;i/n— ;k n- 
y=f-)V7)Va— ;u, sec-/fil/7JI/3-;K ter 
t ;v, v7"f;i/7Ji/3- ;u3?) , r 

75 H*) , ^h>&-5Wi>r hr;U3-;Mlg (0>Jx« 

1/>^'J3-;H (tfjxfftfy^l^^y 3-;!/, # 
urotuv^ijn-;^) , r;v*t->g#2~6<ffl 

h Urc^b>^'j3-;K 1, 2, 6^*1t> 

[0075] -i <D±iZ7k®&mm®mo<£&m. 
fi, -«S(cii^>^^Sii;«Ltfl%-e l o~7 o 

[0 0 7 6] *^B^ffl^>^lrtt, itt&'&<D-i>?mffi 

©*i mtt* ^(omm & mm -r -s & & t #35 ts^j * & 

[0077] *^B^{c*5^rtisme»^ee^j 

ji^bTJU^A, Mib7>*-o^ mmi-bvoj*, 
mm* h y •> a, h y >>Aft4:<o«{««^ h y 

[0 0 7 8] *%W<D4 >PlZ&^Xit, RttBg^tt, 

ry > h^^y p-w 7j- h y yyi^t, 

iKiRffl, IWhl»Jh#J, iiefljlhaj, KM^J, l»JRm«« 
[0 0 7 9] ^(cffiffl^tiSa^tltli, 

*®&7^mm, m-^T^mn. *u-b7*jmn 
y u >a^, 7>h7*y >mn. *+9 y k 
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humn. - ham -t-v>7^v?, mtftm^t 
[0080] mw-mtammmn^xT^mmir s 0 v-t? 

>*£fel±uy Kffl©g»**i:bT{£, c. i. tr^> 
hl/yF2. C. I. tr^p<>hU^K3. C. I. hT 
^>M/*h'5. C. I. try*> h- u * p 6, c. 
I . > M/y F 7 , C . I . hf^ >hl/!>Kl 

5, C. I. tf^>H/-n-16, C. I. tf^> 
M/^H48 : 1, C. I . try^ > M/ y K 5 3 : 10 
1, C. I. t:^>bU? K57 : K C. I. fcf^ 
/>hUs/H122, C. I. W*>YVvY 12 
3, C. I. tr^>hU-yM3 9, C. I. t<7V 
>bUs/H144, C. I. b:W>hUy H49, 
C. I. tf^> hl/'V H 1 6 6, C. I. W*>h 
C. I. tT^pt > h Us/ h* 1 7 8> C. 
I. (f^>hUvH2 2 2§i!)Sflf?,h5o 
[0 0 8 1] #U>S?*fctt-f :nn— JB©»BfcbT 
«U C. I. t?y* > h^-U>^3 1, C. I. tr^ 
>htl/>-^43, C. I. fcT^pO h^x.n— 1 2, 20 
C. I. t?^> h-fjcn— 1 3, C. I. K^>h 
^mn-14, C. I. fcf^ > h-f Jin- 1 5, C. 
I. hf^p<> h-fx-D— 1 7. C. I. W*>bJ^ 
□ -9 3, C. I. tf^p<> h-i ^n — 9 4, C. I. 
W*>hJx.a-l 3 8«#Plf ^>n?.o 
[0 0 8 2] ^';->^fe{*^r>fflcD»^hbxtt, 
c. I. tr^> l 5, c. I. b:w>h7 r 

^-15:2, C . I . fcf^ > h 15:3, 
C. I. t^>h^-16, C. I. W*>h7 

;u-6 0, c. i. tr^> h >7«ft<4fitr en 30 

So 

[0 0 8 3] **wfcffiffl*nsa»»«aiji: bTtt, 
^7 7 ;i/^ri/>7';i/*>'i/x.— >$ig, tf'J;t*->:7' 

[0 0 8 4] am©#iStfJ& £: bTtt, ^ )K V 

>->i;v5*-9\ no-r K*;k j&gift*^ S^-f If 

— , M-;k;k IS^i9h5M >b ->jL—ti 50 
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£ #® * tz am an*^ t>* r iv^uttff 

[0 0 8 5] ^WOMft^fRfrOfitt^^SBftic-r 

[0 0 8 6] *&.W<DJ yt?\z.8Lm?Z>Wmft®.foV>¥- 
%m.W&l Onmttll 0 0 nrntTFT-feSC: fcAWi; 
b<, 1 0nmtli5 OnmttTWOJfJU^o H** 

o n mystic tmmfrmt$.<D&femm < & d-^-t 

[0 0 8 7] fflf*aiKtt0ttSafl£tt. ftf!!c£L&> *^ 

u— »f— Kyr^— at*sfflv^fcmBE©«tg« 
«ajfc«tstt^«i»i&*^3a:< i o o*?u±tw 

bTffl\ CfflMImage-Pro -i Tif-f 

m*^***!) *cDB«t»«fv7 hft/a^Tttw-Awa 

a * a c £: £ d: o X 4) 5 C t *s WfiBT * S c 

[0 0 8 8] *&m-cm^zz.£<D-eis&%iiR0!>m6m 

^^^■BS^jlbT^b, ^cD#©fi|fflg¥B^^ (im 
age Clarity :C«) ^IfbtS^fCS. 

So 

[0 0 8 9] C«*lMTt=^f ^SCCotoT^^iX 

■2) o 

Cfit (%) = (M-m) / (M + m) x 1 0 0 

m : mv>m.<DW%><!>m.*.m.m* 

m : m<DM<DBg SB©«'J^W^ 
^ttlfffi^Bi: bTfi, JIS H8686 

bTggffl^iXT^SfPfffi^M^fflUSC^AST-^So » 

J;SSJ^T-tt, >^totSI3®H«fcr^br, >t 

*®©¥}t^4^c^i^^i:^^S4#x.^^^o mm 

fl^ifibSA^ ^^D^^-CttA^^53tetCWb-ca 

So 

[0 0 9 0] #$BJE©-f >^ivl I2^«^©^M 



fc(io): 



17 



[0 0 9 1 ] ^'JXfUX sKUT^UMfct 

M>»fctty=*>©«IJ|iBa«BB» WW5 7- 10 
7 4 1 9 3 ^&$ft, HU57-87988 §fi«StFH 6 
2 -2 6 1 4 7 6 9&«t:Ctt<DK^tnRJBUn, ^WHS 
5 7 -7 4 1 9 2^ 15)57-87989 ID 6 

0-7 2 7 8 5 ^4J}*L 15] 6 1 - 1 4 6 5 9 1 ^&m, 

mmw- 1-95091 *}Qtmokvn 3-1337 
mmzizmztix^z&eiffiitm, «hbib5 9-4 2 9 

9 3 l§)59-52689 ^&m, ID 6 2 — 2 8 

0 0 6 9 [b]61-242871 ^&**S J; V«r 
i?4-2 1 9 2 6 6^&**Cffi«£ilT^S&#Ji 

&nu mm. v>m. *^>m. *m<ti-h y?A, * 20 

Kft*y £A. K»*U«>A*OpHiIB#J, ?ira^J, 
ffitoaffl & -^m £ -fr £> ^ i: 4. r- £ 5 o 

[0 0 9 2] 

[ ] WTt * mtf X £ «{*6<J tc MOB 
f-S#> #*93tt;iiie>fc:l8J&*ftfc^. iSk MffitfJ* 
fc*»S%*^tt^ t>©&^K'3 If »%£3fTo 

[0 0 9 3] 9?«i0iJ 1 

mitr* yftWlM- 1 CDMfi) 0.2 5 30 

//m©^?-* > : W- 1 0 ) 2 0kg 

4. p H 7 . 5 © h 'J ifi U >^ h 'J •> A 1 5 0 g. * 
U tf-;i/T;vn— ;u Utfcj£#?tt : PVA2 3 5, 
¥i$S^JS3 5 0 0) 5 0 0g, #?-;*>f4*yv- 

(P-l) 1 5 0 gRVV>S7^&JZm±<DmfefflS 
N 3 8 1 * 1 0 gltif**§?fc9 0 U y h;HC»ft]U * 
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±m*m7kx- i o o y s» hMzit±if, zi-tamit 
[0094] lofflM) i^»^©¥ 

t§m&&m0. 0 0 7A£m©MIBS->U* (B#7:nn 
^MfttS^tt :A300) 125kg £ = E#JIW 
iil*^£tt«©S>:i:s> h U-A • >f 

6 2 o u v h )is<Dm**i^ux-mB\frm.Ltz'&<z, ± 

($£*,£:•©'> y^iftH^O. 0 1 //mtlT©-9"-i'XT-$> 

[0 0 9 5] (^y*&«J*-2CDSI«) a*-*^* 
U?- (P-2) 1. 4 1 kgJiVJi^y— ;i/4. 2U 
S> h;i/£$fepH#2 . 3©ffll8iJ-n^:, 2 5 

~ 3 o°c(Dum^mxm^> y 1 © 6 9 . 4 

y h;i/£8t#L&#e> 2 o^-frttSfetrau oivr** 

f2 6 0 gi:*^2 3 0g^tfpH7. 3©*^flS 

7 . ouy h;i/&;ssj 1 o#a»ttT»inu *v>tf»«a#j 

5 N 3 8 1 S 1 g^P Ufco ^©S^ttftSWXSRtfciC 
*a«Sm* J tS?^--f-tf-TJ2 4. 5MPa©ff^jT2 

m#«scu ^ssntek^ 9 7 y * h;ucft±w\ istsjg 

S^^^taSS^O. 0 0 7/zm©S/y Dft&i' 
[0 0 9 6] (m^tte^J^iC^- 1 OIUH) ^Jtf-f 

^-t*A6a«cD«j*tt«3teit aiuiviTEx-o 

B£4 0 0 g, ^•fVr^7^l'-hS9 0 00 gS 
1 2 U y ftifMMIU ctiK 

M-3H?7?->3 5 0 0 g. *^-*>S*y v- (P- 
2 ) , -y-^^ > 5 0 %7k®ffi. 6 0 0 0ml £#i?zki§i& 

6 5 U * hJMzsiiK s-&LTH»x*i*sc#tt*©R 
E*t-W1f-f2 4. 5Mpa6DfE*-C3@M» 

1 0 0 'J » h;i/fctt±tffco C ©#?&*£© pHtti& 5. 
3T-*)ofc 0 

[0 0 9 7] 

Ut 1 ] 



fH s CH, ^H, 

-t^-Ffcr -f^-^v -e^-^hr ? h, 



COOCH, 



COOC2HS 



COOC2*UM-CH 3 
CH 3 



CI 




Mn = 1.37i 



£(11)! 0 0 1 -2 1 3 0 4 4 (P 2 0 0 1-2 1 3 0 4 4A) 
19 20 

[0098] m*am<Dmm)ymim.m2m.m3m *omii^ 4 o°c-?m& b&#e>jaT©^an«3£«i&ii 

[0 0 9 9] ->'JA»M-2ffl6 0* [0 10 0] 

*'J tr-;vT;vn-;i/ (^7HliSMi : P V A 2 3 5 

{¥-i%m-&BL : 3 5 0 0 ) ) © 7 %zlc?g?& 19 4. 6ml 

B*ltaHMMWK-l 2 5 ml 

R<b*-* 1 3 3ml 

57-»9Z.x.'Vn,&a> (^-XH^iC^ttK : AE-8 0 3) 

18ml 

«*t41tl 0 0 0mlCft±lf&. i^ftpHttfi 10>*Oml(C, 4 O-CT-fltJf bft*«?)WT©»aSiJ*JR«S 
4. 4-e*ofco £2JH&ffift*WHlsfc. 
[0 10 1] (*2JHMi*ft) «>UA^icM-2<D6 558 [0 10 2] 

U ;u (i^UXiUfcS^ttSS : P V A 2 3 5 

(¥&lfil&Jg : 3 5 0 0) ) ©7 %*«jft 201. 6ml 

mytm&m&m.m- 1 3 5mi 

«fil«JtJW- 1<Z>5%*** 2 0ml 

M*T-£»£ 1 0 0 0 m 1 fcft±tf fc„ m^WLpmm ★Lfco 

4. 4^ofe. [0104] <S63»f6**) 20 6 5 

[0 10 3] «6l»ih»J- l©5%**ttH\ Omltr, 4 0°CfflHt bfc* s e>filT©$fe&naiJ£«&iI 

N, N-y^*imi«D*'y7S>-2th'Je» 20 £U !B3jnfcAi*£MHLfc. 
Al5g$, *^^>tS^'J V- (P - 2) 3 g^tf 9 [0 10 5] 

Oml©*tiWiU 1 0 0 m 1 fctt±H*T«H* 

U t^l/7;i/3Hl/ (^7l/IiftS6ttS : P V A 2 3 5 
(¥*§fi^S : 3 5 0 0) ) © 7 201. 6ml 

> 'J ^ (JK U • y •> 3 -= > y • U 3 - >«5S£rtt« 

: BY-2 2-8 3 9) 1 5ml 

»*=>5 0 4ml 
*5&7kT-£fi£ 1 0 0 0ml lctt±(f fco ***Op Htt A 5 °C*g*f?iJK 2 5 %®l£^ar- 6 0fj>H> 5 0°CfflWS 

[0 10 6] ±IBO«t-5C»feilfc!fi***Tia07^ 30 2 5°C, ffl*ffiBEA«4 0~6 0 %®SI«Tt 2 3-Nlfl 

S7-fM-TCP10f2^ Sf§3St**#?«iiift4*5£ [0 10 8] fcC, gBffc&ttACiStt 3* 'J :c*- U >ffi 

#a«7^^-TCP 3 o^2«T?*iv?iiatiafcfT aifeSK^fticftiT, =ist^n-x7^^ 
[0107] m*iRmmttm<DttM» mm** v x. whb bto 

fb>ftIU fflBMifflffl9©JKy^U>+fctt5K , J [0109] It, IBlTOACJjItS^'Jxf u>S 

*bfcSIiP2 2 0Atm<Z)tt£&tt±(C, »H (50/z >rU7^l/-h (fill*. PET«t) fc«K«f«tfc 
m) „ 121 (lOO^rn) , 13® (5 0/zm) <DM *Mb&tolt1t3Lft1**m^1t&&ttmmtzi,TtBM$t 

j£am*i©&<»fct, *n*ftfiM«jssji*u [oiio] mtmn^owmg&mtt&mmtott^ 

3mt*mvmzmie*ff-otzo »u<hu *ft**uo&# &7>mom >9<dmk) wt©«w* b 

w ^fi^{co o c(c«fetifc^^->-c2 o#^ai [oiin 

bfc&, 2 5-Cffl»IS 1 5 %©g*|fi-C 6 0 m 4tfr 

C. I. ^4 u * h ^>i/— l 9 9 5. Og 

7-D^;i/GXL (D) (-tf**tt©) 0. lg 

x^U>^U3— ;i/ 30g 

-f^-v^ifeTfctcT i o o m i Ktt±i:ffc 0 ba^m^m^^x. is7>muft%i-i >*&mMi, 

[0112] (->7>mn&WL4>*<Dmm) wt©s 50 fc„ 



*<12)! 



21 



[0 113] 

C. I. tW>h7;i/-l 5 : 3 

5 s *-* c (?eaEtt55£?a«) 

£iS-&U 0. 3mmCD^;i/3^^t— X*^«*-C*6 

o%3£*bfe«&M£-x$;i/ (T^if7 (t*) Si 

^A-b?-*^-) $ffl^t»iS[Lfe^ 2 0, OOOr 

?*mtz 0 ft*, s/rvaw^fffliospjsrtftfftts 5n io 

[0 1 14] (ffi^^CDHIfefB®) yX;i/3KfS2 0 
//nu &»JI?8!»1 2kHz. lfiS!)©^X^»12 
8, l^lfey X)i>^S. 18 0dpi TiiCxi/S^ji H 
SttftU **f3»a?BE7 20x720dp i©*^ 

{cwbtjis«?a«i . o*. *fcaaisi^j*(*:twe 

Hffe^* — >Sffi»bfco &3b\ *^B^tCi5tt5dp i 20 
i:fcfc> 1 >^1-*t>*, 2 . 5 4cm§fe9©H>^f?! 

[0 115] <tt«*©tt#) ia»*mA~Cfc±B© 

#5>uml;:&£ e fc?tc r 7'f -V— M— £flH>-t^7UU ft 
ai^MUfe. 311^ UA-W2AMUA 

- 7 2 o oi±, ?ti?nm<p iffbfiittstas©^ 

[0 116] tfex »«*<DJBjffiCi3^Tx KBIOI 
A~10 4A, 10 1B~104B, 1 0 1 C~ 1 0 4 30 
Cit, 1 2 0°CT-2 0^^^-B", *fcK**io5A, 
106A, 105B, 106B, 1 0 5 C, 106CtC 

-o^xitytmma. iooraj/cm\ M&mm 1 o c 

tftll^Mlfe. Sfe. tS^l 0 5 A, 1 0 6 A, 
105 B, 106 B, 105 CStf 1 0 6 Cfcfc, 
tisX I RGACURE 2 9 5 9 (CibaSpeci 
alty Chemi c a 1 s*±S0 5:4 CCtcinSb 

[0117] «345t4©i¥fiffi» tl±© «fc a C L"CfM8 b 

[0118] (K^Sil*©a!l^) &5St3tS§^©$l« 
It ANSI/ASTM D- 1 4 3 4S (Stand 
ard Test Methods for GAS 
TRANSMI SS IONRATE OF PLAST 
IC FILM AND SHEET I NG) (Cf3fS£ 
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1 0 0 g 
6 3 g 
1 0 0 g 
1 2 5 g 

titzHmzk-o-cmfel^ P b < (i±lBStS©M e t h 
odCMI^ (2 3°C/*g*f?ijK0%) 

©BJRffSKSBEfcflSffiCbT* #a©»«*flEfc»EE* 
{bT-^E-^-bT^Ufeo MCBKtt, ANSIi 
«©JHffi»(Cf£U 2 3'Ct:^«)^e*{t-^-r-2)H5ffi^ 

£^©<fr©R*sjB*©8ti£€fTcv HRpt*uc^-r 

««*B«k:fflv^S{b^»<o**»IJ«HI«b, *©Hsg 

[0 119] (»#«©»» »ttMBJ£«*»tt 

RBSJU *JH»«©»«SRS*£EH* (^i**A»W 
C) *fflV^Tf^«bfc«B«k«»©«-&fcttRW«l8*. 

(3Ef#i*B) *^Tfls«LfcBS*m©» 

t*^<b* (%) fcu-rait^tfe. 

[0120] (3l*3«fttt©ff » &KMJgjft&F*K 
m*. ¥19Sfi2 3°C¥±SfflSA s 4 0%©^rt^iaMB 
6 fcl^SHHc 2 ilP^jtf 0 W»fc. Sf*IJft«M& 

tc(±s*f«**v 8W£i##^T^S!bfcia&*m© 

[0121] (^t4©fFffi) BSWekhfca-^vv 
F§S>f >^i?i>;/ F7'J >^5ffl^T±HBSfifiK'>T>-Y 
>*©^iTeK»«K*M&l. 0£fc.5«J;-5{Cf?J*b 
&8U KaeSft-^rSHU«-r-©^»14fFfiBiS:ffofeo 
*4r©K»K-3^T, ^ttttfl^SS ( I CM- 1 D 
P : *#t«i&*8ttS) CiD, Stt£l6 0° % **»iU 
2mmfflf-^SffiUT< Cf (Image Clia 
rity) *«j£U Tati»)?fttt©^ft$«iaj 
U *OijRS«lCwl/&. 

[0122] craft* (%> =*«jift4F«©ctt- 

[0 12 3] 
[SI] 



£(13):0 0 1-2 1 3 0 4 4 (P 2 0 0 1 -2 1 3 0 4 4 A) 
23 24 





<£&tm> 




(%) 


ctt 

mm 

(%) 


(%) 


{%) 


m n 


101A 




*y-?nt:u> 


0.867 


15 


86 


84 




102A 


* y ■? u * > 


0.003 


31 


90 


84 




103 A 


tf'Jx^u:/ 
+ 




0.003 


37 


92 


88 




104 A 


X^-JUz^D — * 


5.61 


13 


80 


59 




105A 




U A-W2 A 


0.041 


21 


85 


88 




106A 


UA-7200 


0.026 


24 


82 


82 




101B 






8.52 


20 


67 


70 




102B 


(efi^B) 




0.033 


40 


79 


84 




103B 


#y bT^;U7;U3— ^ 


0.034 


36 


83 


81 




104B 




X-FJU-bJUD— ^ 


55.1 


10 


79 


61 




105B 




U A — W 2 A 


0.401 


41 


84 


80 




106B 




UA-7200 


0.251 


26 


77 


77 




101C 






112 


8 


55 


59 




102C 


# y o p * > 


0.428 


40 


88 


77 




103C 


*y xf^uy 


#y t:-ju7JH3— ju 


0.441 


35 


78 


85 




104C 






724 


11 


62 


59 




105C 


+ 


UA-W2A 


5.26 


17 


79 


67 




106C 




UA-7200 


3.29 


20 


72 


56 





[0 12 4] Ml cfcDBJ§e>*»fc<fc-5fc:> ffiUftfclzXV 
^f - U > S« »> ^fc>ttfci#i*fctt»i*tt# bfcK*4 
10 1 A~ 1 0 6 Afflot., x.^-;i/-fe;i/n — ;*£®tSb 
felt** 1 0 4 Att&ifijgigWstttf 1 J2LhT* »K Cfi* 

#bfcK»l 0 1B~1 0 6Bflt tf'j7-DtfU<>£ 
Mlfe^l 0 IB, i^;i/-fe;i/D-x*MSbfesS 

mi o 4 BizmzmmmM^ttv i ei±®a»t»M* 

Cil{C^oTCffl©±#rtlAS/Jx$ < x 

J±# 1 eiTfflJkflt C<l©±#rti*s^:#< N 

[0 12 5] PETCM*«D^to#fc«-&£J$<*fc* 
MT%, H«©«|qj*5*U 3eftJRSiB*Jt 
#lfelT©**?M±. CfSJb^rti, 
©#§WS @ Coi^-tffitlfe^tgS:^ It t> -5 d £ &t> 

[0126] sfe> i/Tygm-i >t>tzftz.x*s7>m 

it^/J^l^*©©, ±13l¥<ffii:isj«ltc. KiRjSi®*tfc© 



[0127] ^mm 2 

10//m©PET7^ ;i/A±{^ te^SW^S*©^ 

[0 12 8] &t^T% *MflU'rfls«bfcES*mA~ 
30 #1. 0©i9-«K!i&£ffM£-y\ I2C^t§«a 

[0 12 9] 

MS, iiJ^fi©iSg^ft :8F'j h/mm 
IB^«* : 0 . 6 W/ H * h- 

KWiDf^BtF^ :2 0ms^e.O. 2ms$T* 

[oi3o] z<D&o\zi,xttmLtztiLmmjtmmfrs& 

#42 0 1 A~2 0 5 A, 2 0 1 B~2 0 5 BM2 0 1 

40 c~2 o 5 cto^t, rn.rn.rn 1 i:i^«©^&-c-K^ 

[0131] 
[«2] 



25 
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(96) 


(96) 


(%) 


ffl * 


201 A 




*y xt-uv 


1.12 


17 


57 


58 




202A 


* yft»t-^ 


0.19 


21 


77 


76 




203A 




# y e-;uyjir3— ;u 


0.003 


30 


82 


71 




204A 


+ 


#y v 


0.003 


32 


84 


88 




205A 


iff 


x*-jhijup— ;* 


5.61 


13 


79 


59 


ran 


201 B 


(ffigftWB) 


#y xtFuv 


11.0 


27 


52 


54 




202B 


* yitMtrx* 


1.84 


16 


67 


54 




203 B 






0.03 


37 


83 


76 


204B 




0.03 


33 


86 


87 




205B 


x^U-feiUP— * 


55.1 


t2 


78 


54 




201 C 






145 


6 


55 


58 




202C 






24.1 


13 


63 


59 




203C 




#y tfxiUT^a— * 


0.438 


36 


76 


76 




204C 


+ 




0.428 


32 


72 


82 




205C 


fit 


x^JHriUP — ^ 


724 


11 


60 


59 





[0132] St2 <fc 9 BJ§ teSJlfclSMS^ 
ma&+lt.ifil*.m-C3bZ>ttM2 0 2A* 2 0 3A, 2 

[0 13 3] gifc, HffiitfiJ 1 i:PJ«fc^T>«««-*-f 
> * £ ffl t> T ±BBflJE0>] i: HIROfffli * *5 ' & o t Z 



20 



* [0134] mmm 3 

«#5>umi:&5ck5 BB8*m«iB £ b tz Jil^ttH 
SS^J 1 ^|5)fi|(rbTIS^3 0 1 A~3 0 6 A, 3 0 IB 
~3 0 6 BSt>*3 0 1 C~3 0 6CSffllL fc£ 

fc, 3~5cpeftKW»bfco 
[0135] 3-l£¥4fc:o^T, USS^J 1 h|5|8l©!¥<ffi£ 

frw f#e>tvfetttgifftffiise^4*3(c^i-o 

[0 13 6] 
[^3] 





(IMiWtt) 




(96) 


cm 
t%) 


(96) 


(96) 


at m 


301A 






0.888 


! 11 


84 


81 




302A 




0.003 


27 


89 


82 




303A 


+ 


*y ^t^U3- 




0.004 


35 


89 


86 




304A 


x*-ju-t;up — 


5.48 


12 


75 


56 




305A 




U A -W 2 A 


0.042 


20 


84 


85 




306A 


U A -7 2 0 0 


0.025 


23 


82 


79 




301 B 




*y ^/ptr u> 


9.31 


16 


64 


70 




3028 


(E»»»B) 


* y ^u*> 


0.030 


34 


75 


79 




1 303B 




# y jun- 




0.036 


30 


82 


76 




304B 




x^^u-b;i/P— x 


53.3 


4 


79 


59 




305B 




U A-W2 A 


0.415 


40 


83 


76 




306B 




U A- 7 2 0 0 


0.232 


25 


76 


74 




301 C 


(£®tt»C) 


#y tru> 


106 


6 


51 


56 




302C 


,15 y ^ u * > 


0.434 


37 


87 


74 




303C 




#y tfxju/wwzi- 




0.423 


30 


75 


84 




304C j 




x^jhuuq— * 


v 772 


10 


59 


58 




305C ! 


+ 


U A — W 2 A 


5.01 


12 


75 


65 




306C 




U A - 7 2 0 0 


3.41 


16 


67 


52 





[0 1 3 7] ^3<fc»JH.Be>a>&<fcolc> mm^Mmttifi 50 HM#J 1 (ctfc|£bfiiniM&oTl'>3'k©©> Tk^P^fflffi 



W15)! 
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[0138] £)&6<J£Cffi©tfj!jQrl3tefli£0J 1 tht^/J> 
[0 13 9] g;fc> WIS«li:HI*fcS/T>Jft»-f >f 
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H\ CfflLt#rfe % W^t4#tfgrt«fe©&I«SBtco 
[0 14 0] 

[«(H©«i*] *%W©iiO«Jf^*SK:«tni^ iBfftW 



